m m # 

^ * = ^ =>- — fr~-S/a (B i o c h e m. Biophys. Res. 

Commun.h 2 6 3#, 3 9 8^^ (1 9 9 9^)L 
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M*i^v'W-^7 7-f^ (E g 5) te, ^lfcJi<£#£;ftfc1r:7*:7T $ V — 
2#<D|^Cft#<D^/hW^*SLT + (^°^^) ^rS]^#Sf|£-fr, i^TO^MA, 

SrfflV^t ^^O^^ff^bPJ?>^^C$tLTV^S [t;V ' (C e 1 1). 8 3t, 1 
15 9 (1 9 9 5^) ; JvP • • -fe/W • ^-Y^n ( J . 

Cell Biol.K 15 0t, 9 7 5^<— i? (2 0 0 0^) ; Hifeg^ l 7 
4 3 9^— i? (1 9 9 9^)] 0 

t hEg 5C03t^fi 1 9 9 M£i»£rffl^7c^ftG9 



(Cell). 8 3#, 115 9-i-v? (1 9 9 5^)] 0 Ifef (iG e n B a n k 
acces s ion number :X8 5 1 3 7, NM 0 0 4 5 2 3. 
U3 7 4 2 6 t LT^fax — ^dg^jh/ri^So t hE g 5 £tB|^H4#SjS5 
^77y^7^ ^/VfejfecO Eg5^l ^tzMffi o >— ^ ^ V^X- - if . 
t^3t^-7*f^ • m^ai— (P r o c. 

Natl. Acad. Sci. USA), 9 6t % 910 6^<— v> (1 9 9 9^) ; 
^h!)— (Biochemistry), 3 5t, 236 5 v 5 

(J. Biological Chemistry), 2 7 6i, 25496 
v J (200 1^);^^MJ-./^to^(Chemistry& 
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Biology), 9#, 9 8 9^<— i? (2 0 0 2^)] Q 

}C*3 V n X M V ^m^r^i- - £ $ tbX V > -5 [ 7° n ^ ^ >- • ^ • if • 

^^3^-/W-T*7*5 — •t^'t-fxyi/- a^cn— (p r o c. 
Natl. Acad. Sci. USA), 9 9t N 4465 v> (2 0 0 2^), 
US64 14 12 1B1L 

(Monastrol) [i^-f m^^. (Science), 2 8 6#, 971 v 5 
(1 9 9 9*P)L ^^-y y (WO 0 1/9 8 2 7 8), 7 ^•T^TV'^m 

aflC# (WO 0 2/0 5 7 2 4 4), h!)7x^^y$fi# (WOO 2/ 
0 5 6 8 8 0), S?fc Kntry 5 v^ffafM* (WOO 2/0 7 9 1 4 9, WOO 2 
/0 7 9 1 6 9) ft^as^£*VTVN5o 

~2f> f7^7/yiHi#cLT, (E?H^^yh6 (STAT 6) ffittft 

2000-22 9959 -£n WO 01/5 699 4#) Q £/c, £t®?£tt, ACE 
Pl^Stt^if*W"t"5 fcOt>^qf>ttTV>S [WO 9 3/2 2 3 1 1^ #HBBg6 2 
-5 3 9 7 6f, v^ — 1r * Hr~f - ? 7 *? 4 v-ol •^^^/p. y-y-317^ ( j. 
Bangladesh Chem. Soc), 1992^, 5#, 12 7-^- S?] c 
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*mwn, «to (i) ~ (34) iz.m-rz> 0 
( i ) -«5t ( i ) 



^ nTVi^A-^r^b, 

R 2 te7k^J<jC^£fcte-coR 5 (5t^ R^ffl&t b< nMW^(O^MCT ;v ^ 

£r*H";K £fcteR 1 £ R 2 ^iif § lil^ i ^ o Tit t b < 

R 3 ^tK^T-, m&h b< te^^{£0T/i^/K b< te^®#l<D<f£^ 

R 4 ^m^t> b< mmm<DT y -/nfc/c^g^t b< «#s^o»^^*b, 

Ate, - (CH 2 ) n - (x^ nlil~6©If^t) *fc^ (I I) 



(II) 
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(i) A#- (CH 2 ) n --efe<9, n^l £ fcfi 2 Tr 
M7/^/K -COR 8 Kt, R 8 tt1SgM£i&T/i'=¥/l' (fit, h y 7;VtP 

©liis a\ * « r 9 1 r 1 0 rmm-r % mmm* t -m m ta o tit t> 
-f s smuic ^ i — Hf o rem % u < ^gm^^*its^^-r -5 } , 

-OR 11 R 1 MSR&te&T/i^/K fit)L<(«I©ffiS7;^/ 

-SR 12 0^ R^^fER^I^jre&Sh ifcfcte 

C H = NR 1 3 (5^, R 1 3 { 1 1 K n 3r fc t < (i^II(D®a7^^ 

(i i) (CH 2 ) n --e$>i9, n^3~60ltt'fc5il, 

BI4-NR U R 15 R 14 *5J;rj?R 15 fi|^— ^fctt^^oT, tK^^ n a 

< tt^tt^7 IltKli^I^lill, -COR 16 Kt, R 1 

Mt< (iw©7 y -7K w&h \^ < fe#w&<Dmmmm. ii^k «#a 

m^{&^T^3 3f--> % ft ^ L < [ i^ft©7 y -/I't v't tt - N R 1 7 R 1 8 

(5^, R 17 *D<trj?R 18 « x [H-^fc«m^oT, tK^Jj^ gmt>U<«^m 
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t 



^(DfeWT/^/^s 9&t> b< \S.i$W&<ofe1BLTfrfr=- /K WMh b< te#gm<o 
{g^T/i^^/K W.%kh b< fi^I{|0^^n7/V^;K gg^t> b < te#g^(DT 
y — /W* fd figm t> b < te^gl&tf^ijf gtS£*i~ 7b\ £ fit R 1 7 £ R 1 8 & 

< n^m^(o\mcr)v^=.)v^ w&h b< te^g&^aT^^/K gm*> b< 

<7)^3gS^fcli-NR 20 R 21 R 20 joiT>*R 2 Mi|^— ^fcf^^oT, 

TkMC^ g$l<b b< te^gitol&aT/i^/K g&t> b< m^W^<0&CT ;v^r 
-/K b< {i^g^(D®^T/L'=3r^/l-*fc:figm , b b< (i^fiWv'^oT 

-or 22 (^q^ r 22 «mibr 11 ^P^-efo^), 

-SR 23 0£«K R 23 f»S5R 11 i:^T^^), 

-CH = NR 24 (ifctK R 24 fiSufBR 13 bmmT~hZ>) Sr^b. 

( i i i) AtfSjt (II) -Cfe^i:^. 
BfiTK^ilT-^ gl&k b< te#g*&(D{g;^7Vi^/K ittt< te#Eg^<7Mfi;®T 

(2) R^^mW^^tc^feWcT/^J^Xh^ (1) fEft^^Tv^T^y ^ 

(3) R 2 ^-COR 5 R 5 «HUlEilII^l?fc5) -T?fc<5 (1) (2) 

(4) R 5 ^MS^T/w^r/^-t?fo^ o) mm<D^ri/Ty v ^m^i^tcn^tD 
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( 5 ) R 5 & t e r t - ^/UTffe 5 ( 3 ) fB^O^T ;/ y ^ftagft^ fete 

(6) R^Mg^T/l^/l^&S (1) — (5) (D^-rtl^izmmcO^-T Z?T 

(7) R 3 #tert-yf;K*l)5 (1) ~ (5) (D^-ftlfrfcRMO^Ti? 

(8) R 4 ^Ht l< (WIi©7 y -;K*fc5 (1) ~ (7) (D^-rtifalz. 

(9) R 4 #7i^Vtfc5 (1) ~ (7) <D\,^fc,fr\Z.WM<D?-Ti?7>ry ^ 

(10) A^- (CH 2 ) n - (5£cK nttffirSB^ft-CfcS) (1) ~ 

O) (DVN-rtb^^ism^^T^rvy yit^t fettle oma^^ff^^tbs 

*!^i.o 

(11) nfc i £fete2-t?$>5 (10) fB^cD^T^Ty'y >ff#fr£fete^<D 

(12) B^-NR 6 R 7 (5£if\ R 6 feJ;t/R 7 te^^tbHUlBilRl^-T?fo^) 

-e&s (id lE^^r^T^y i/mm{£*tzLte^<Dmm^mz.w&£tiz>m.o 

(13) R 6 *S7K3!f^-CS>5 (1 2) %e&<D<?-7 i?7 *S V ^mm^tc^co 

(14) r 7 ^-cor 8 o£«k R 8 temmtmmT*foz>) x*hz> (12) 

te (13) tiM<0<f-T y ^^#:*fcf«comSl^^fF^$tu-5^ 0 

(15) R 6 iR 7 ^i^ii^i;-i[^otIit)L< tt^lSlOS 
USSSr^-TS (1 2) Jat©f7^7/!) ^ff^^fcte^O^gS^lft^f^ 
£tb£^o 

(16) nflS3~6©S&!re&5 (10) eafto^-T^T^y ^fi^fl^fcte-?: 

(17) na*3-Cfc3 (10) lE*feO^Ti>T^y ^fl^*fcte^rO|^S^^) 
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(18) B^-NR 14 R 15 (5£"K R 14 &£XfR 15 te*:ti*:thw\mbfflmx*& 

5) (i 7) stofT^ry y i^mft&izitt<Dmw£#)\z.Wf-&£tiz> 

(19) R 14 ^7K^^T*fe^ (1 8) IB^cD^T^T^y i^fl^ff^fctt-t 

(20) r lB &w&h b< \^W^<o^Brr ?V^r^-Q^ (18) £fcte (1 

(2 1) R'^-COR 16 (5£*> R 16 tei!ufEi:RiiT*fc5) T'fcS (18) 

•atzn (19) is^cD^T^Ty y >-fi#fr^fc«^:«7)^^^^f^$n^^o 

(22) R i6 vm&hv<fe3¥w.W!:<Dmmmmx»foz> (21) ia«©f7^7 

(2 3) R 16 Z)5-NR 17 R 18 (5£cK R 1 7 *5 £TJ?R 1 8 ttttl^tltiifi&k m^~V 

-cfcs (2 i) la^o^r^ry y ^ii^^fji^^^iis^^rF^^tL 

(2 4) R 15 ^-S0 2 R 19 0£>K R 19 fiBUW5i:|Rj^T$)-5) X&Z (18) 

(19) la^^T^ryy >-mm&-& ten*: (ommmm^^^ti z> m. a 

(2 5) AriSsS (I I) T*>5 (1) ~ (9) <DV>i*tbd*^|B4feO^T^Tyy 
^f§ag#: •£ fetter collf^tl^ $ ^t^J^o 
(2 6) zas£*JRF?-C*>5 (2 5) fSMHD'FT i?T S V l^mMW^TM*: (OM 

(2 7) B^TK^H^^fc^m^ b< f^g^OiS^T/^/W-efcS (2 5) 

~£tcn (2 6) Et©f7^ry y ^^^fc^^oms^^jtcfF^^ns^o 

(2 8) (1) ~ (2 7) rov^f ^{-Ef Of 7^7V' U ^iJNWSfctt-fc© 
(29) (1) ~ (2 7) (DVN-ftb^^fa^cD^Tv^T^y 
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(30) (1) ~ (27) (D^-rfrMZLftmof-TifTSV l^&WlfLlt.YZZ: <D 

(31) (1) ~ (2 7) (D^-TM^UB(D^T i?7 V V >m^^tci^(D 
5 PS^So 

(32) (1) ~ (2 7) (D\,^Tthti^UM<D^Ti/Ty?y ^mM^TM^fD 

(3 3) Mgfj^v^E g 5 mmn\(Dm^<Dtz.^(D (1) ~ (2 7) <D\<^-ffafr 
(3 4) m9MM(Dmk<DtLlsb<D (1) ~ (2 7) <DV vm^-fSgt?>^T i?7 

UTs — ^ (i) -e* Zik&m ?£\t&m (I) £V>5 0 ffi(D^#-^CO^ 

— iix^ (i) (D&m&mmiz.texs^x, 

(i) ffi^T/l^/K {fi^T/l/=<3ri/ N iS57;^/^f/K &CT ^ 

^y^K s e c-^^K t e r t — ^^-/K ^^^/K -< y^^^vK 
-<^5vK ^vvK -^y°^/K ^^vK / =/K f^A^fa b*&folf tbfL& 0 is 

( i i ) ®fST/K>-^^^ bxft, m^\im&-£titeftt&yt<Di?zmm2~ 1 o<z>t 

^ir=/K ^^-xn/K HrPT—A'. y^/K ^■-/W&ifas&tf "b*b£ 0 
( i i i ) i&m.T/U*-/Ub LTte, ^!J^^ia^*7tfi^^^^2~ 1 0 <D 
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(i v) ^o7;^atli N ^!lx.^^3~8<D->^nT/^/K 
y^A\ v-^ n^-^^/V-jfe^*>»f ^>ttSo 



(v i) 



•^y7=;K t^y^y, tv<7^=/K ^ y y , ^e^* 

y~/K ^-^-^e/^y^/K ^tvy^-^ *^tV7i/-/u N ^h^t Kn 



t°y >>— /k fh7t Ko^y y— ;k 7F7t Ko-f y^y y — /k ^ h^t k 
Wmz. tt7D /k - tr n y /k t° 7 y y /K ^ 5: ^y y ?\> s y y t y y /k 

7f7/y /k y y /k -< y y y /k ^-y-y y /k -y y ^-y-y y ;k 
f7^7/y/K twr/y/i/, b-y^/K t° y ^; t°y 



^>Ky;K -ry-r^Ky/K -r>-yyy/K ^y/^t/y^ -< 
yyfx^/K ^yyw $ yy y /k -<yy'f7y y /k ^yy h y ry y /k y 
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y y - if # *b § 0 

(v i i) mm-fz^mw^t— m^^xnm^th^mmmmt ttfi, 

yy N ^^-^e/v^y/ N t 4 7 x /y^=;K t°^y^y N tv^s^/K 

/H: Kn7/^;K fh7t Kn^y y ^./k x h 7 t Kn^f y d^y y -/k 
VKy/K -<y-r^Ky/K l, 3-i/t Kn^y^yKU/K t°o y ^ 

y 5; v^/i/, if?v&/v4 5 vvk t°^y /k 1 , 2 -^rif v— 2 --r/K 

1, 2-^-Tif^>--2 — bth% 0 

(v i i i) ggMS&TVi'^K fls>r=->v, WWfeMcr )V*=-;v s 

t Kn^iy, *j~:3ry x 7^7, -hn x TS?h\ ^7/, 

^p^y tFo^y ^y. 7^y, ^ho, t^k, v'TA 
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(b) tmm^&z). 



nwmW.Wk\$M7 ;\s =>■ * v m 6 



(b) il^Sl-CfcS), 



N R 2 5 R 2 6 [OT. R 25 *5J:U«R 26 «Ir|— *fcW*feoT\ 



n z> e^s «tfj iflgmisa 7 =i * is iz. & n 5 



(b) i:lRj^-efe^) x 



5 



« M iaem® ^ t /i/ ^ ^ v- ^ *5 n & 



(b) ^liJJift-TffcSh 



(b) £:|ir 



(x i ) tmm-^3bz>). 



(x i i ) tlRlitfc^), 



NR 27 R 28 <S^ R 27 £>J:T/R 28 te N ^fcfi^^oT, 
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i 



p7/^/K: jolts 



(a) ^pircfcsh 



BufBg^ ^ n T fV 3r /Md jo 5 



(a) iHOfg^&Sh 



(a) bmm-?fr%)s 



(c) 



(a) £|i«-e«fc5h 



ry— /w^tts® 



(x i ) kmmx*hz). 



(x i i ) tmm-vhz). 



tu fBg^ v- ^ n T /i- {c: jo 5 



(a) £i^grt?&3h 



tenugB 



(a) 



Sg^SfifufBg^i/^ n TA-^Wdjott^ 



(a) £H?)li-e£>5h 



f^HUlB 



(a) 



O (CH 2 CH 2 0) p R 



2 9 



(5£cK piil~15©It^U R 29 te 



— NR 30 R 31 [5£*fi, R 30 *5j;U?R 31 {i. ^fc^^oT. 
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5g^Xtefuf5gm>^ aT/^/WC&tt^g^S (a) irHUii-e£> 

Sg^teftufBgmv^ o7;^;H^lt5i^I (a) ^I^^T^ 
5g$lSte:iiutBg£&v^ PT/Wtiblt^mi (a) <k|i5^-t?&> 

tit u< tt#tt©7 y — a* (itt7 y ^Kc^ttsitKii 
fEgmry— ;Kc^it5ttl (xi) 

fBg^»atat;i*5tf3g$iK (x i i) iPiT^s), 

^ttSg^SfciituiEgikv':? nTVl^W^ttSg&X (a) £ IHH 

g&t> U< W:*flKft©<ftj|RT^=^->'*^5j?=./u (^a^i£^T/l-3 
^i^/i^=/Wc:&tt5g^SteMiEg&^ nT/l^/WC&ttSg 

(a) ^i^g§-es>s)s 
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(a) ,fcifj)li-e&3), 

(x i ) tmmT*foz>), 



(xi) 



(x i ) tmm.x»$bz>) 



(x i i) tl^^rfeS)], 



-CONR 32 R 33 (5£* N R 32 ^it> , R 33 f«tt^tbSi|lER 30 *5j;U?R 3 



1 £PJ*T* *>S). 

S0 2 R 34 [5fc*fi, R 34 (i 



i± tfff Bg^ v- ^ tt T )V * IV \zl *5 if Z> 



(a) ^[^larfe 



3)> 



(a) ^f^l^rfe 



5h 



5), 



(a) irl^l^Tfe 
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(x i) i^-efe^) N 



5 extern 



IB- 



(x i i ) tw\mx»%>z>) , 



(a) ^ iiT'fc 



5) 



— NR 35 R 36 (s£(K R^^it/R^fi^tb-^tLBUfBR^^it^R 3 



-n + r 37 r 38 r 39 x- (5£4\ R 37 &£TfR 38 nm--^ta-tmte^xi& 
mT^/^m-r^\ * fc r± r 3 7 £ r 3 8 ^^Ng-rs m-? ^ — mi^te o 



(c) ^I^^T'fc^), 



(c) i^liT^5), 



Ji#fBSJ&T 



y — /Wc^t^M 



(x i ) i:ngii-efc£h 



(x i i ) <him^-CfcS), 



-COR 40 R 40 te 



« bu i aa^g^ r a \z. jo rt § 



(c) tmmx-tbz>). 
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^7!;-;Vtio^^ttI (xi) ilD^-efe^), 

^Mmmm^n^mw^m (xii) tmm-?&z>). 

^{»|BgmT y — /W^ttSgglK (xi) ^Uriii-efca) ifcfcfi 

s^t u< teww&^Mmm^i/ mmMMMm^-^-^^n -sit 

f^|Eg^^^*D(t'5SmS (x i i i) £|H3ii 



-CONR 41 R 42 R 41 *5 t t^R 42 }«^HtufBR 30 43j:O?R 31 

-S0 2 R 43 Kt, R 43 fi 

g^k L< te#g^O{gg^T/l^/^ (^g|£{&^7Vl'3r/WC:3ott3g$ : 
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(c) ^it*fc5), 



ry — /wc^t^ 



b < i^ii© 



(x i ) iPit^S), 



(x i i ) tmm-QfoZ))^ 



(c) tmm-?2b&) 



— NR 44 R 4 5 (s£<K R 44 *3J:t> 4 R 45 ^^^BfifSR 30 *5J:t) ? R 31 ^ 



(x i i ) tmmx*&z>) 



-CONR 46 R 47 (5£<J\ R 46 *5«tt^R 47 tt-^H^tufBR 27 *5it)«R 28 i:P 
-COR 48 [itf, R 48 « 



fi ittT IBS^£0 T / w /He jo 5 9 



(c) tmm-v&z). 



(c) £IPJgrCfc5h 



T 



(x i ) £H^l?fe5) ^fcfl 
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(x i i ) tmrnx-hz) 



-COOR 49 (iS^ R 49 f»feR 48 ^H3^T'fc5), 
-S0 2 R 50 Kt, R 50 te 

(c) ^IWJIi-C&Sh 



ISg^ i&r^. T >\s * )V Xc *5 \rt Z> 



(c) kmmx*foz>). 



(c) irHM-rfcSh 



(c) £i5]iri?fc3h 



(x i ) ilUsg-rfc^h 



7|v 



(x i i ) i:|Wl^-efe5), 



(c) t^liTfcS) Ifc/cte 



— NR 51 R 52 R^feJzt/R^^i^n^iXHtrfeR^feil^R 31 ^^ 
-OR 53 Kt. R 53 te 

(c) £Hr]a-Cfe5h 



it tu lEfi^fS^ T ^ )V \Z. *5 it 5 



(c) tl^iaT'fcS), 
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y— /wcssw-sntsiaE (x i) tmm-vbz). 

mmmz-wf §g^s uii) ^inirefcsK 

-COR 54 C£4>, R 54 «BtllBR 50 ^|S]^T?fe5) N 
-S0 2 R 5S R 55 «tulBR 50 ^(W)^T^^) £fcte 

-SiR 56 R 57 R 58 (5£>K R 5 \ R 57 £>J;TJ?R 58 te[!f|— ifcttHftot, 

-SR 59 R 59 {iHulSR 53 ^i^a-efe^), 

_N + R60 R 61 R 62 X 1- (^cf,^ R 60^ R 6^ R 6 2 J- ^ X 1 ^^^tbHUfS R 3 

—A- (i ih IS^T/l^ — /V- (i i i) fciUt^DT/^ (i v) £ Ir^-C 
t Kndri/ftt^7;U3^^ 7^/iiti7^3^v', {SSfcT/i^ * 
MtSMfiaRT/V-a v- % t Kp ^v'Itfia7;i/^^7 * / N 7^7 g^iMT/v 
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■c 



t^^>(D7 7;^/w (i x) i bts, m^\tmmm7 ~ i 5077^ 

~£frs s^vfl/ (x) fi7 7i, *&^f, ^m&£Tf=i tmcD&m^&Mvfclr 

•So 

(x i ) t^T y -7^*5j:i^e^T y — /v^^m^u-ss^s^ m— £ 

Silt L< fi^«m<D^T/i-<7-^/i-(^S^gaT/^^/i-^*3^6SmSf±mr 

nT/^/WC&ttSgiM (a) t mmXhZ) , 
I2V^ uT/t^/W-jott^g^S (a) tm^Xh^), 
ffi^nT/i^/M^ttSg^K ( a ) tmmxfoZ), 

tifct<ii#ti©7!J-;i' (^s^t y-zwc jo n % mmm (a) t tttt, 

/Nn ^ t Kn^, T^y, -ha, 7i?K, v'T/. TJ/l^^v-, jg;^ 

i^v^^v^ ry— /k Ititms 
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-COR 63 [5£^ R6 3 |j; 

(a) i^HT?fcS), 



(a) 



(a) 



(a) £PgT?&5h 



(d) 



.(«E 



(d) i^-efe^) 



-COOR 64 R 64 «HufBR 63 <t^-efe6), 
-OR 65 K4>, R 65 « 

(a) i^iTfe?.), 



(a) ^pgrcfcsh 



(a) 



:1ft t> b< fi^fiift<D->^ b7;^;v (^WWs? nT/i^/Wd^ttS 



(a) £|^grcfc5h 
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(a) bmmx-hz>). 



(d) ^ina^fesh 



(a) tmm-?$>&) ^fdfi 



(d) tmmx*hz>) 



-SR 66 (5£tK R 66 f«iaR 65 i:P^i?fc6), 
- NR 67 R 68 R^J^R 68 *^ m — *fcfiM^oT, 



(a) £|^-Cfc5h 



(a) tPi^fcS), 



(a) £P3gn?&5h 



(a) £|?3^T*&5h 



(a) tPit'fcS), 



(a) £|ig^T*fc5h 
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(d) ^PJ^TfeS), 



(d) £P3|g-T?£>5) Sfcfi 



(d) £HJjiT*fc.5) 



^J&fS 6S*JSC^ £ -^C/iotll 



(d) i:PIS"C*>5)]. 



-CONR 69 R 70 (5£cK R 69 *5J:t^R 70 «^tb^*iilSR 67 *5J;D«R 68 i: H 
-SOoR 71 [st*. R 71 te, 



(a) £|^gr?fc5h 



(a) 



(a) fcPHT?*>3) % 



(a) fcl^T'fcSK 



(a) tmmT*3bZ>), 



y — /wi.*5tt5 
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HCT 11 6« (ATCC#^ :CCL-247) ^1x10 3 f©/^^/^ 
<DfiJ-^-C9 6 ^x;W^^p^r^^w- ^ — ^ C*^*±$g, 1 6 70 0 8) t^- 

&bfc 0 — hS:5%H»^-f ^a'*— *-|*3T*3 7^, 2 4B#FfP&*U 

^m, ^ti^mmm^^tcnmt^-m^Mx.x^fj- 1 o omL/^;^ l, 

£ biC5%mMtf*-< ^ir*.^— ? — ftX3 7°C, 7 2 B^^it^ bfc 0 r <£>lg*i# 
jfi«t»fc: % XT T {3' - [1- O^—zl-T $ / #/W-tf;^) - 3, 
U — tf* (4 h^ri/- 6 hP) -O-if^^/^^^^ h ]J £ AtJoFP 

(Sodium 3' — [1— (phenyl aminocarbonyl) — 
3, 4— tetrazoliu m] — bis (4— met ho xy — 6 — 
nitro) — benzene sul fonic acid hydrate)} 
mM'M&W • FATtf J Xr^fy^ ^*±®k 1465015) 

/r^/VTo^&bfcm. 5%mWtJf*4 ^ ^ ft T * 3 7 ° Cn l H^fgjig^ 
b^^^n^l— h^^f+(^-f^-7^ KmMo d e 1 5 5 0) £J£V\ 
4 9 0nmH55 n mT^P^M^i^ Ufc„ ^it^lfelJSttW: 5 0 
^ it G I 50 -C^bfc o 

G I 50 (D^ttl^^ : #!7^/Wtf>4 9 0 nmWlM^?) 6 5 5 n mt©PlM 

^ioo%^ \^,^m.^<D^mx^mvtcmmxnbtcfcm^ytmtitm-r^> 

ffcl^9 «ifmi®«?£tt£^U ^OG I 50 m-Zs 6 5 nmo 1 /L-{?&ofc 0 
£fc, fb^^ 1 0, 59. 76. 85, 96, 122, 144, 1 7 4*5 J; 18 
llil/imo 1 / ~L£X~f(DG I 50 {{t^^bfc o 

f*»0y 2 : e g 5 mmiz-tt-t zvmnm ( 1 ) 

»MiMtfEg5Sei©«iti (Cell), 8 3#, 11 
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5 9^ (1 9 9 5^)] ^##^bTHJS-r-5o Hi s * ^SrNSfeig^iB^ L 
fc^Rt HE g 5^StS/^^D>)^/M^S podoptera 
frugi-perda (^^K 7/W^;V^) (S f ) 9 

UHis ^^N^^l^LfcE g 5 ?:77^T^iSlT^|g|p B p 

E g 5 COAT P a s e IS&CDmfefeXffi. • v^— (The 

EMBO Journal), 13|, 75 1^— v> ( 1 9 9 4 ^) % 7n->-fV 
^ • • if • -fl/3~r;\s • T^7^5 — • Tfzf • iM ^isis— X • • if • 

X y K • ^^-f % > • - T^y^7 (Proc. Na t 1 . Acad. Sc i. 
USA), 8 9m, 4 8 84^ (1 9 9 2^)] Sr#%tCl br^lT 5 0 2 5m 
mo l/L fc^^v^N, N' — If* Or.^^.X^sfrVfife) (PIPES) /K 
OH (pH 6. 8), lmmol/L l/^^ y =t— /PfcT;* 

f/l/x^-r/l') ^(EGTA), 2mmol/L MgCl 2 , lmmol/L 
-y^-ir h W 100|i g/mL «7 ^7^7' 5 >- (B S A), 

5/xmol/L ^^ir/V (Pacl i t a x e 1 ), 25 M g/L ^ 

— (Tub u 1 in) (if-f h*fr/^h^%t, *^a^TL2 3 8 ) , & 
±IF200miiio 1/L ME S G substrate (2~7^/-6-^/U 
^JZf h— 7 — ^ =3-}Vf V K) (^E-i/3^^ — -fn— ^X|±, 7J ^ n ^# 

tE-6 6 46), lU/mL ^ K^X* U if 

(Purine nucleo — side phosphorylase) (■=£■ 1/ 
3ra7-7°n-7X|l ^^n^#-^-E-6 6 4 6) CEg 5^ffM^B 0 p^P^L 
f:SJt«?:lit5o JSPglft^fRS: L^^jb^^'^tf^^^ 9 6 - *7 

3 0°C-C3 ATP a s e ftVk(OmM 1 1£ Z> 3 6 0 nm©iM^ 

h y — (•=E-l/dr^.^— rVW^tt, SpectraMax 340 
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pc 38 4 ) -cmM-tz. e g 5&&Tnm4k&m#&&T-c<DW.ytm%: 1 o o% x 

E g 5 ^#^ET^^^#^Ttr<D®^^r 0 % £ LT*S*tf£tt£rf^ U 
±fE(D^fc J: t) x <b-^#> ( I ) ©Eg 5»*m*hf Slfi^ffliSfllB-^t So 
I^iSt h E g 5 ^ ^ISf t-ir > ^ h- y — 

(Biochemistry), 35 2365 ^—v* (1996 #) ] £##{31 LTllJS Lfc 0 t h Eg5 

^e-^-K^-r^Sr^mi-S^^^^ K&ttfUU Mm BL21 (DE3) 

Ufc 0 J£«teJfc#«r 25°CT s j§* U ODsoodS 0. 74 fclfcofc ^jftS 0. 5 mmol/L 

Eg5 <7) ATPase • ^ (EMBO Journal) N 13 ig\ 

751 (1994^), -fx* ?j >-7X • HrzT • if • -^/V • T7^$- • 

^-y . if ^>-v— X • • if • =L-f-^^ y y -7,7-4 y * *ir~7 • T * V * (Proc. 
Natl. Acad. Sci. USA), 89 ^\ 4884 (1992 ^) ] Sr#%^ l^XMM Lfc 0 

#C<£> 2 a^^^^r^^bfdo 25 nunol/L f^vVN, N' - fcT^ (oc^^^/U 

(PIPES) /KOH (pH 6. 8), 1 mmol/L l/y/JJ n-/Hf^ 
;if;H^7/l/) (EGTA) „ 2 mmol/L MgCl 2N 1 mmol/L v^;*" h W N — 

/V (DTT) % 5 jumol/L ^^D^^-fe/V (Paclitaxel) x 167 n g/mL v/jUlST/I// 
(BSA), 41.7 Aig/mL (Tubulin) (if-f f^^fy^ # ^ ca 

TL238) . 333 ju mol/L MESG substrate (2-7^7-6-^ Y - 7 

- y V^V tf-V-J K) (^ a. 7 — y X%t N # * p E-6646) , 

1. 67 U/mL ^y^-^^U^-v^K^^^y^ — if ( Purine nucleoside 
phosphorylase) (-^ l/3f^. :7°n — ^7 ^ n ^#-^- E-6646) jo«fc!F 1. 33 p. 
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g/mL t h E g 5 ^e— FtsommM&fatbmj&isthzmm a ^iitt, 25 

mmol/L tf-^v^N, N' -If* (ac*^/l^fr>®0 (PIPES) /KOH (pH6.8), 
1 mmol/L = — /Hf* (2— T ^ / ^^/l^-— GgffEIft (EGTA) , 2 

mmol/L MgCl 2 , 1 mmol/L *?^-Hr h W (DTT) , 5 ax mol/L y ^^-fe/l^ 

(Paclitaxel) *5j;l/2.5 mmol/L ATP tL5?gj& B $:lSLfc 0 

■e 30 ^ra^Jgb/c 0 ATPase fc5 360 nm T?0©3feS<Sr^^— h L> — 

(^U^^-^— xV^V^tt, SpectraMax 340PC 384 ) Tii'J^LfCo Eg5 ^ffiT, 

S*»te^4fc##&T-e©!R3te££ 100%, Eg5^q£T, Kif^^^#$TOt)t 

3. 9, 23, 29, 59, 73, 76, 83, 85, 88, 90, 96, 
1 2 2 , 1 4 4 *5 <kt>* 1 8 1 temmf&ftmz- Eg5 (D ATPase ?£'|££r|5§.S U -^(D IC 50 
fiCtt 5 ix mol/L WTTfc o fc c 

Soffit LTtt, Wx.tf«SW, &*#FJfcifj5S*>tf ib*u5 0 
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4^*91145^ l*gPO»^, ^AUfcfc!), lia^o#o. 01- 

1 000mg,|?JL<liO. 0 5~5 0 0mg©iffiT\ 10 1 m^V^ U^Cinl^ 

#IRrtS-^*af©*fePS-^o*a-, at^A-AS9o. ooi~io 

0 Omg, 0£L<teO. 0 1 — 3 0 Omg 0— ®&^b^0j£-^i-<5/5\ * 



**W*5J:rJ«##W-CfflVNe>*bS7'i3 h^^m^Bi^^^ h/^ ( X H-NMR) te, 
270 MHz * 1t tt 300 MHz t?Sfl^ $ tbfc t©Tfctl, fc^** £ t^lJ^fHd J; o T 
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&%m4kmmzLXs 3 -C# it&m c (51.3 rag, 0.132 mmolh 

%&8t (0. 0460 mL, 0. 804 raraol) „ ^/Vfr ]) 1/ (0. 0580 mL, 0. 665 mmol) *5 J: XI h ]) T 
± h*i/7km4k&y^1- h V V A (117 mg, 0. 553 mmol) <fc <9 % \Y&m 1 (55. 5 mg, 
91%) £#fc 0 

APCI-MS m/z: 461 (M+H) + . 

#%fNi:l5]ittt, ##^!l3 -T?#^tb^>>fk^#7c (50. 3 mg, 0.129 mmol) N 
@^@£(0. 0440 raL, 0. 769 mmol) „ 2 - T 5 / =r- ? J — ;V (0. 0400 mL, 0. 663 mmol) 
h y Tir h^-i^Tkmit^^m^- h !) ^A(116 mg, 0. 546 mmol) £ «9 , 

2 (24. 5 mg, 44%) &#7c 0 
APCI-MS m/z: 435 (M+H) + . 

mmm3 (^^3) 

#%#!J4 kfflmiZl^X^ ###!j3 X^hth^it^c (50.4 mg, 0.129 mmolh 
@^@£(0. 0440 mL, 0. 769 mmol) , 2 — h ^voc^V^T 5: ^(0. 0680 mL, 0. 648 mmol) 
*5«tt^ h y T-k h^rv-TK^b^^^^- h y ^-Ml21 mg, 0. 572 mmol) <£ 19 , 

3 (46. 9 mg, 79%) &#fc 0 
APCI-MS m/z: 463 (M+H) + . 

###J4 ^»Lt, m^m3Xi&hfhZ>ik-&mc (51. 1 mg, 0.131 mmol), 
@t®K0. 0460 mL, 0. 804 mmol) N N-(2-7^7 ^^vW foD^y (0. 0830 mL, 
0.661 mmol)*3j;tJ« h y T-k h=¥^7K^b*^^ h y ^A(139 mg, 0. 656 mmol) 
£ «9 , it^m 4 (18. 5 mg, 29%) 
APCI-MS m/z: 488 (M+H)\ 

4 t mm\Z LT , ##^3-t?#e>tb5'fb^c (53.1 mg, 0.136 mmolh 
(0. 0470 mL, 0. 821 mmol) % N - ( 2 — T ^ / y ^ (0. 0890 mL, 

0.684 mmol)4oj;t^h !)7t t- ^v'TkHt'fb* f y ->A(148 mg, 0.697 mmol) 
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«fc "9 , It&b 5 (61. 2 mg, 89%) &mtc 0 
APCI-MS m/z: 504 (M+H) + . 

##FJ4 £ IpMSSKI LT, 3 ■VmbfrlZik-a-yd c (52. 0 mg, O. 134 mmolK 

ffim (0. 0460 mL, 0. 804 mmol K N, N-^xf;kxf l/y^7 5y (0. 0940 mL, 
0.669 mmol)*5j;t» y Tir h^v-TK^-ffc^^^^ hi; ^7^(121 mg, 0.570 mmol) 
J: "9 . 4b^3 6 (36. 9 mg, 56%) £r#fc 0 
APCI-MS m/z: 490 (M+H) + . 
H«i]7 (ft^3 7) 

4 i: ^HlH 3 X*'i%htlZ>ik^m c (54. 5 mg, 0. 140 mmol) , 

BElfc (0. 0800 mL, 1.40 mmol), N-3z^/^^ W^v^T 5 ^(0. 0740 mL, 0. 703mmol) 
jScfct^ h y T-fe h^v-TK^b^^^^ h U «>A(134 mg, 0. 632 mmol) J; 9 N ik-frm 
7 (29. 7 mg, 46%) &#/c c 
FAB-MS m/z: 462 (M+H) + . 

#%#J 4 t mWifc Lt, 3 hfhZ>ik&%0 c (54. 5 mg, 0. 140 mmol) , 

^®?(0. 0800 mL, 1.400 mmol) s N, N-^^f;V- 1, S-^o^y^T^V 
(0.0880 mL, 0.699 mmoD^oJ;^ h ]) Tir b ^ v-Tk^k* h y ?A(131 mg, 

0. 620 mmol) <£ <0 , {^8^ 8 (22. 9 mg, 34%) ^#fc 0 
FAB-MS m/z: 476 (M+H) + . 
H^d9 (<fbl^5 9) 

4 £ ID^fe: LT> 3 T?# bthZ>{k£-& c (48. 3 mg, 0. 124 mmol) N 

ffim(0. 0480 mL, 0. 839 mmol) , 1 - ( 3 — T 5 J zfn tVW) - 2 — t° n y vV >- 
(0.0870 mL, 0.620 mmol) jo £ U« b V T± h * ^fc^t^ h y ?A(125 mg, 

0. 590 mmol) <fc <9 x ^fb^#) 9 (49. 1 mg, 77%) %^tz 0 
APCI-MS m/z: 516 (M+H)*. 
1 0 (ik&tfa 1 0 ) 
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###!J4 tmm^VX^ #%^!)3-C#^tt6^##»c (50. 7 mg, 0.130 mmolK 
(0. 0450 mL, 0. 786 mraol) % 3 h ^ i^zfn t°/UT 5 ^ (0. 0780 mL, 0.651 
mmol) £5 £ T>* h !)7t h ^v-TMtlb* ^Ir?" h V ^A(125 mg, 0.588 mmol) X <9 . 

1 0 (54. 6 mg, 88%) £#fc 0 
APCI-MS ra/z: 477 (M+H) + . 

mmm 1 1 1 1 ) 



#%^!l4 ^|^#(ClbT, #%#y3-e#^tL5<k:^c (50.9 mg, 0.131 mmol), 
1^^(0.0450 mL, 0.786 mmol), 3-^ b v^ta tVl^T 5 >- (0.0670 mL, 0.657 
mmol) & £ t>* h y T-fe Yic^'ikmt^Vm-r V V !>-Ml30 mg, 0.611 mmol) £ 9 x 

1 1 (48. 8 mg, 81%) £#fc 0 
APCI-MS m/z: 463 (M+H)\ 

mmm 1 2 ut&yo 1 2 ) 

4 £ [^Hl^ Lt, #%#U 3 -emtbth&it&m c (101 mg, 0. 259 mmol) % @^ 
^(0.0900mL, 1.57 mmol) N 3 7 5/ 1 — 37° n /~\ y • — /]/ (0. 100 mL, 1. 31 mmol) 
$5<fctF h y T± h^-^m^t^^mi- h V *>2*(248 mg, 1. 17 mmol) £ «9 , ik&tfo 
1 2 (87. 1 mg, 75%) <H#fc 0 
APCI-MS m/z: 449 (M+H) + . 

HJteM 1 3 ttk&M 1 3 ) 

4 £ l^ii LT, ###J 3 Tlf^tb^'fk-a'fe c (102 mg, 0. 262 mmol) x 1£ 
@|(0.0900mL, 1.57mmol). 2- (2-T5 /^n h^rv-)^^/— (0. 131 mL, 1.31 

mmol)*5j;t/h y T-fe hdrv^TK^k^^^-^ h !) !>A(243 mg, 1. 15 mmol) £ 9 , ft 

1 3 (85. 4 mg, 68%) &#fc 0 
APCI-MS m/z: 479 (M+H) + . 
MMM 1 4 Ofk-g-^ 1 4 ) 

###14 ^[5]#{CbT, #%^3T^#f>tb^^#Jc (50.3 mg, 0.129 mmol), 
ffi^(0. 0450 mL, 0. 786 mmol) % ^S^^vPT 5 > (0. 0570 mL, 0. 656 mmol) 



63 



iSXTfhVT-t h^r^mit^^m-i-hV *A(119mg, 0. 561 mmol) £ 9 s ft&tfo 
1 4 (50. 3 mg, 87%) £r#fc 0 
APCI-MS m/z: 449 (M+H) + . 
MMM 1 5 1 5 ) 

##$J 4 t mWkiZ tt, 8 httz-ty^m g (69. 0 mg, 0. 171 mmol) . 

g^^(0. 0587 mL, 1. 03 mmol) „ n — fcV^T ^ >(0. 0703 mL, 0. 855 mmol) & J; 
tfh yTir h^>7klffc*!>5^ hV <>A(187 mg, 0. 882 mmol) £ «9 % ^15 
(29. 3 mg, 38%) £r#fc 0 
APCI-MS m/z: 447 (M+H) + . 

hjs^i 1 6 ut&m 1 6 ) 

&%W4bmmzLX, m^mSXmhfh^it^ms (66.5 mg, 0.165 mmolh 
WtWl (0.0587 mL, 1.03 mmol) % -J^=f-;VT ^ X(0. 0886 mL, 0.855 mmol) :}o £U« h 
!)7t h^f^TK^-ft:^^*^- h y r>A(175mg, 0. 824 mmol) «t «9 , it&WO 1 6 (47.4 
mg, 62%)£r#7cio 
APCI-MS m/z: 461 (M+H) + . 
H»J 1 7 1 7 ) 

#%^I14 fciitLt, ##F!l8-e#^tLS^#lg (51.6 mg, 0. 128 mmol) , 
SEfifc (0. 0730 mL, 1. 28 mmol) % N — xf/Wxf l^S^T 5: ^(0. 0670 mL, 0. 636mmol) 

*5«fcr*i- y r-fe h^-y^mit^^m-f- ^ y #a(h4 m g , 0.537 mmoi) <fc <9 N it&yo 

1 7 (23. 6 mg, 39%) £#fc 0 
APCI-MS m/z: 476 (M+H) + . 

mmm 1 8 oftg^ 1 8 > 

#%#!j4 ^[rHH^LT, ^3%mSXm-htlZ>it&Sfo g. (52. 5 mg, 0.130 mmol), 
BfcBfe (0. 0740 mL, 1. 29 mmol) N N, N- v ? cn^/^^l/>v ? T 5 ^(0. 0910 mL, 0.648 
mmol)*3«fct* h y T-fe h **sftMtt.fc h y ?A(114 mg, 0.539 mmol) J: <9 , 

1 8 (50. 5 mg, 77%) &#fc„ 
APCI-MS m/z: 504 (M+H) + . 
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mmm 1 9 ut&m 1 9 ) 
###y 4 i: mm?, ut, 8 x^btizit-a-®} g (51. 2 mg , 0. 127 mmoi) % 

ffElfc (0. 0440 mL, 0. 769 mmol) , — (0. 0380 mL, 0. 630 mraol) 

*5it>*h ])T± hlci/7kmk*Vm-f- bV ?A(121 mg, 0. 570 mmol) J; «9 N 

1 9 (20. 3 mg, 36%) £#fc„ 
APCI-MS m/z: 449 (M+H) + . 
HJM 2 0 Offc-g^ 2 O ) 

4 liU^H-I IT, 8 X~nhthZ>ik^%!) g (51. 8 mg, 0. 128 mmol) „ 

BEH (0. 0440 mL, 0. 758 mmol) N 2-^b* v-xf/UT * (0. 0670 mL, 0. 639 mmol) 
&£X£ h y Tir h ^ v^tK*^* h V ?-Ml23 mg, 0. 581 mmol) J; 9 v ik&fa 

2 O (41. 5 mg, 68%) £#fc D 
APCI-MS m/z: 477 (M+H) + . 

mmm 2 1 ut&yo 2 1 ) 

###J4 i»Lt, ##^!j8-e#fetL^^^g (51.4 mg, 0. 127 mmol). 
@£®K0. 0440 mL, 0. 758 mmol) „ t°n ]} i/^(0. 0530 mL, 0. 636 mmol) So J: b V T 
■fe h^S'*3frffrfc!>!lW-hy ?A(117mg, 0. 551 mmol) <fc <9 % 2 1 (55. 7 mg, 

96%) £#fc„ 

APCI-MS m/z: 459 (M+H) + . 

mmm 2 2 {\\^m 2 2 ) 

###IJ 4 i: LT, 8 1*&btlZ>4k&® g (51. 7 mg, 0. 128 mmol) % 

WtWti.0. 0440 mL, 0. 758 mmol) % ^/V* V W0. 0560 mL, 0. 642 mraol) *5 XXf- b ]) T 

± h *is7kmfc* Vm-t b y *7 A (133 mg, 0. 628 mmol) «t \) x 4k&fa 2 2 (55. 2 mg, 
91%) 

APCI-MS m/z: 475 (M+H) + . 

MMM 2 3 Uk-Brm 23) 

4 t LT, &nm8X*mbtl%fc&V0 g (57. 6 mg, 0. 143 mmol) s 

BISKO. 0587 mL, 1. 03 mmol) x * ^7 ^ 40%^ * 7 — (0. 0838 mL, 0. 855 
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mraol) &£X? b V T± h * ^mit* V m^t h ]) <>-Ml76 mg, 0.831 mmol) J; <9 , 
it-B-Vo 2 3 (31. 4 rag, 52%) ^#fc 0 
APCI-MS m/z: 419 (M+H) + . 
MMM 2 4 (fc^ 2 4 ) 

4 t IT, 8 X^btlZik-B-afa g (58. 0 mg, 0. 144 mmol) , 

@^@t(0. 0587 mL, 1. 03 mmol), xf;V7 ^ 70%tK^^(0. 0707 mL, 0. 855 mmol) 
&£T/ h y T-fe h^iXTk^'fk^^^-^ MJ t>a(180 mg, 0. 850 mmol) <£ ^ , -fb^^J 
2 4 (38. 2 mg, 61%) £#fc 0 
APCI-MS m/z: 433 (M+H) + . 

MMn 2 5 (4fc;^#j 2 5 ) 

#%#!j4 £PTO-LT, 0^)8Xnhth^it^g, (52. 1 mg, 0.129 mmol), 
11^(0.0587 mL, 1. 03 mmol) , 2 — T 5; 7 7° n >- (0. 0728 mL, 0. 855 mmol) J; 
t^M; T-fe h^v'TK^b*^^ M) ?A(175 mg, 0. 828 mmol) £ <9 , 2 5 

(46. 5 mg, 81%) £#fc 0 
APCI-MS m/z: 447 (M+H) + . 
mi&ffl 2 6 (^#5 2 6) 

#%#!|4 tl^Stfc LT, ##F!J8 -e^t^tL^lb-a-^g (55.0 mg, 0. 136 mmol) , 
g£@£ (0. 0800 mL, 1. 40 mmol), N, N — ^/U— 1 , 3 - /~?>- -JT ^ ^ (0. 0880 
mL, 0.699 mmol)*5j;tF h ])T± K^^tR^* ?lft^ h y A (137 mg, 0.646 
mmol) K) , ft&m 2 6 (24. 4 mg, 37%) £r#fc 0 
APCI-MS m/z: 490 (M+H) + . 
H»<l 2 7 (te^ 2 7 ) 

4 £ p]^^ LT, 8 T*m>hth g (53. 5 mg, 0. 133 mmol) , 

mB. (0. 0800 mL, 1. 40 mmol), N, N - <f-/V^=f- Ul^i^T X 1/ (0. 0780 mL, 0.711 
mmol) *5 £ Xf h V T± h v^TK^b^ h V (131 mg, 0.620 mmol) J; 9 % 

4b^#> 2 7 (40. 3 mg, 64%) 2r#fc 0 
APCI-MS m/z: 476 (M+H) + . 
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mMm 2 8 2 8 ) 

###J4 £ IrHHK LT. ##^>|8T?#^ix5'ft:^#g (53.3 mg, 0.132 mmolh 
@|^(0. 0500 mL, 0.873 mmolK 1- (3-7^y^Pt» — 2 — fn U K> 
(0.0930 mL, 0.663 mmol)*5j;LK K V Tir K =3f ^Mlt* VM*f b V ^^(131 mg, 
0. 617 mmol) J; <9 x it^^O 2 8 (56. 3 rag, 80%) £#fc 0 
APCI-MS m/z: 530 (M+H) + . 
MMffl 2 9 2 9 ) 

#%#!J4 ^IH^UT, ###ij8-e#^tb2)^^)g (50.7 mg, 0. 126 mmol) . 
(0. 0500 mL, 0.873 mmol) x 3 —T ^ / - 1 -y'usSy — /V(0. 0480 mL, 0.628 
mmoD^o^LKh y T-fe h ^r^7K^<t:^ h U ^A (138 mg, 0.652 mmol) £ 9, 

it^m 2 9 (38. 3 mg, 66%) £#fc c 
APCI-MS m/z: 463 (M+H) + . 

MMM 3 o (fc&m 3 0 ) 

#%$J 4 £ Lt, 8 X*i%hfhZ>ik&%Q g (50. 6 mg, 0. 125 mmol) , 

(0.0500 mL, 0.873 mmol). N - Ttf/l^xf 1/ y^j ^ >- (80. 0 mg, 0.783 
mmol)*5j;t/ h> !) T-fe h^^TK^^^^^-f- h ]) «>A(134 mg, 0.632 mmol) <£ «9 . 

3 O (30. 3 mg, 49%) £#fc D 
APCI-MS m/z: 490 (M+H) + . 

MMM 3 l (<ffc<^% 3 l ) 

m^M4 tmm^^x, m^msx^htizit^g (50. 1 mg , 0.124 mmoiK 

gt^(0. 0500 mL, 0. 873 mmol) x 2 - (2~T ^ / =^b J — /U(0. 0630 mL, 

0.628 imol)^oJ;tKh y Tir h^v-Tfc^b^^^ h y !>A(130 mg, 0.612 mmol) 
=fc >9 , ^-3^5 3 1 (44. 6 mg, 73%) £#fc e 
APCI-MS m/z: 493 (M+H) + . 
MMM 3 2 

###!4 t«LT, ###!J1 1 T^f htltcit^ j (29.4mg, 0.0704 mmol) „ 
@1«0. 0450 mL, 0. 786 mmol) , n — zfu fc°/VT ^ V (0. 0538 mL, 0. 654 mmol) jo J; 
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Xth V T-fe b*i/frm4k*VM*f ?A(162 mg, 0. 762 mmol) «£ Q x {^#3 2 
(30. 0 mg, 93%) &#fc„ 
ESI-MS m/z: 459 (M-H) - . 
II« 3 3 3 3 ) 

###|4 i^ittt, iMf^Jl 1 T?#ibtb5^#J j (50. 8mg, 0. 122 mmol) % 
g^^(0. 0420 mL, 0. 734 mmol) N -l?if/U7 $ ^ (0. 0630 mL, 0. 609 mmol) *5 j; U« h 
y T-fe h^rv-TK^^^^ h V ?A(107mg, 0. 503 mmol) j; <0 % ^-^#7 3 3 (28. 5 
mg, 49%)£#fc 0 
APCI-MS m/z: 475 (M+H) + . 

MMM 3 4 (A\&m 3 4 ) 

#%0!J4 tP^UT, l-C#P>ttS^^j (51.0mg, 0.122 mmol) % 

g^@| (0. 0420 mL, 0. 734 mmol) N ^/WtJn >J > (0. 0530 mL, 0. 608 mmol) 3oJ;tF h P T 

-fe Y^isfomit* tmi- h V VI* (112 mg, 0. 530 mmol) «fc «9 * {fc-g^ 3 4 (48. 8 mg, 
82%) £#fc 0 

APCI-MS m/z: 489 (M+H) + . 
3 5 (fb-g^ 3 5 ) 

##W4 £PMH^LT, 1 -QnhfrZik&M j (45.0mg, 0.108 mmol), 

gEBfett>.0370 mL, 0. 638 mmol) % N, N- ^ac^vWn^ l/> £?T * V (0. 0760 mL, 
0.541 mmol)*3«fct^ h !) Tir h =^>7ki^fb* ^ h U ">A(97.0 mg, 0.455 mmol) 
«t 9 s 3 5 (23. 3 mg, 42%) ^#fc D 

APCI-MS m/z: 518 (M+H) + . 

3 6 (ik&m 3 6 ) 

#%M 1 3T?#f>tLfc|^ftm(0 h y ^/^^-o@^^(ll6 mg, 0.235 mmol) ^ 
DMF (4 mL) U N- t e r t -zf h *iy%/Utf— ;V- 0 -T 7~>-(127 mg, 

0.671 mmol), 1 - 1 Kn / h y 7 /-;W(163 rag, 1. 07 mmol)*5 J;T* 1 - 

^?V- 3 - ( 3 ' f/U7 5//n tf/l^) #tV&*?>( * Ymm.i.0. 100 mL, 

0. 644 mmol) ^Px., 10 H#P^#U3t 0 KJS«!fc»fq^il^c*-^ h J) 
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-7 4 — (^^'^>'/ft»3i^=l/3)T»»»i-rSC: fcfcJ: 0 X 6 (93. 3 rag, 

75%) £#fc„ 

APCI-MS m/z: 548 (M+H) + . 
^JS^J 3 7 (fc-gr* 3 7 ) 

1^3 6 (79.0 mg, 0. 149 nmoDSr^^ o ^^(5 mUfcL^fl? L fc„ r<7}?g 
h y 7^*nRi(0. 5 mL) ^*P^l n ^j&"C 3 B£|RH*#Uifc:8K 

*^T7k = 10b/10/l)-eJ»$!l-t-Sr i^«t V At&mZ 7(61.0rag, 91%)%#fc 0 
APCI-MS m/z: 448 (M+H) + . 

mmm 3 8 ofb^#> 3 s ) 

3 7 (43. 6 mg, 0. 0974 nunol) SrTi? h~ h ]) /U(5 mL) 4 - v> 

^f-/VT% 7 t°y ^(26.6 mg, 0.218 mmol)*5 J: ^tK»»(0. 0368 mL, 0.389 

mmoi) &*n*. % f&a-e 12 B*M8H^ufe 0 sj£tttei&?njfcB6zk*'*- h y 17^*88$ 00 

h y !7A-C^b,^^OT*U/c o a^^5l^^n^ 

nn4N/l^^ / / 7^7-/V=20/ / l)-eltM-r5::^{Cj:(9 N ffc-g^3 8 (12.7 mg, 
27%) £#fc 0 

APCI-MS m/z: 488 (M-H)". 
mt&M 3 9 3 9 ) 

Hi£#!j3 6 tmWi^X^nm 1 3^#£;h,3ffrg-<|&m© h y 7;^DSit 
(107 mg, 0. 218mmolh N— t e r t — ^ h 3r~>Jj /Utf^/U—L — y'xi ]) ^(148 mg, 
0. 687 mmol) x 1 - M Kn * y/fyj lf—jV (209 mg, 1. 35 mmol) *5 «fc 1 - 
3 - ( 3 ' - f/UT 5/7p fcVU) TJ/V^^-T 5! K*fcgfe&(0. 120 mL, 
0. 784 mmol) <fc <0 , 3 9 (140 mg, 100%) £#fd 0 

APCI-MS m/z: 572 (M-H) - . 
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mt&m 4 o 4 o ) 

HJ£#J3 7 ir^ffCtt, 3 9 (114 mg, 0. 199 mmol)*5 h V 7;^n 

(0. 5 mL) «fc X> , it&m 4 0 (76. 9 mg, 82%) £r#fc„ 
APCI-MS m/z 474 (M+H) + . 
4 1 4 1 ) 

(107 mg, 0.218 mmol), N— t e r t — Zf h ^rv'*/l'^^;l/- L— T^ = V(130 mg, 

0.68611111101), 1 — t Ko^i/^y / h y TV— /K209 mg, 1. 35 mmol)*3 £tM - 

rc^/w- 3 - ( 3 ' f;U7 5 7 7° ci h°/W) #/V'&*?s( * Ki&fifeJ!fi(0. 120 mL, 

0. 784 mmol) £ (9 , 4 1 (110 mg, 92%) &#fc 0 

APCI-MS m/z: 546 (M-H)~. 

^Ii60!l4 2 Ut&m4 2&£tf4 3) 

3IJte0!l3 7 irlpTOcLT, -f fc-g^ 4 1 (75. 7 mg, 0.138 mmol) & h y 7A^^r 
ng^(0. 5 mL) «fc <0 , 4k&%0 4 2 (27. 9 mg, 45%) *5 £ Xf 4 3 (25. 1 mg, 41%) 
^^1/^— i Ltifc. 
it&tfoA 2 APCI-MS m/z: 448 (M+H) + . 
fb-n-^4 3 APCI-MS m/z: 448 (M+H) + . 
4 3 Ofb^#J 4 4 ) 

(107 mg, 0.218 mmol), N— t e r t — :/ h /I'tffsvU— N — ^ ^/U^ ]) isls 
(138 mg, 0. 727 mmol), 1 — t Kd ^^^/ h y 7/-^ (209 mg, 1. 35 mmol) 
*3«tt^ 1 3 - ( 3 ' - 5 / 7° ci fcT/VO jb/UtfiM 5 K*»*& 

(0. 120 mL, 0. 784 mmol) «fc *9 , 4 4 (106 mg, 88%) ^#fc G 

APCI-MS m/z: 546 (M~H) 

m&m 4 4 (<ffc-£<fe 4 5 ) 

M1fcM 3 7 t mfflZl^Ts 4 4 (77. 8 mg, 0. 142 mmoD&cW h ]} 7 )V^r 

ngfcSKO. 5 mL) «t t> , ik&Vo 4 5 (61. 4 mg, 97%) &#/c 0 
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APCI-MS m/z: 448 (M+H) + . 

MMM 4 5 (ikG-yo 4 6 ) 

(107 rag, 0.218romolK N— t e r t — :/ h 3c^2uVt$ =.)\sSf ]) v-^(l21 mg, 0.688 
mmolh 1 -t Kn^v—^y^ y T^y— 7^(209 mg, 1. 35 ramol)*5 «fcU* 1 -m^- 
/l— 3 - ( 3 ' - i?* ^;X>T ?//n bT/u) ^ K^^CO. 120 mL, 0. 784 

mmol) <fc (9 . it&m4 6 (58. 9 mg, 51%) £r#fc 0 
APCI-MS m/z: 532 (M~H) _ . 
HJfefll 4 6 ({b##J 4 7 ) 

MMM3 7 i^itLT, IM4 6 (39.8 mg, 0. 0750 mmol) £5 £ h U 

P @^ (0. 5 mL) £ «9 , -fk-^^ 4 7 (36. 6 mg, 100%) £#fc 0 
APCI-MS m/z: 434 (M+H) + . 
Hi£#iJ 4 7 4 8 ) 

nj&#!j3 6 tmmzisX.m^m 1 3-ci#^tLs^^mo h y ? ^^m^mM. 

(107 mg, 0.218 mmol), N, N — 'f'A'-if ]) i/Z/ (80. 1 mg, 0. 777 mmol) . 1- 
t: F n 3f- >~< ;/ y f> y T^-^(209 mg, 1. 35 mmol) &£Tf 1 -oc^/V- 3 - (3' 
- i?* ^JUT ;/yn fcVV) #^tffi^f 5; Ki«i&(0. 120 mL, 0. 784 mmol) J; Xi , 

4 8 (68. 7 mg, 68%) £#fc 0 
APCI-MS m/z: 460 (M-H)~\ 
MMm 4 8 Offrg^ 4 9 ) 

6 <t^^bT,##fi|l 3-e#^^5^^#?m(D h y 
(101 mg, 0.206 mmol), N -Tir^Vl^ y (112 mg, 0. 956 mmol) , 1 — t Kn 
3rv~<vy h y 15 mg, 1. 40 mmol) *5 £tf 1 -=c=^;V- 3 - (3' -v 5 

p< "f-J^T ^ / tVW) $ Ri&^(0. 120 mL, 0. 784 mmol) J; V) s 

W)4 9 (87. 1 mg, 89%) £#fc 0 
APCI-MS m/z: 474 (M-H)" 

mmm 4 9 at^-m 50) 
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MMW 3 6 t fflWkfc It, ###J 1 3 XMhthf^t^m(D h V 
(107 rag, 0. 218 mmolK N— t e r t — 7* h 5r 3] ~ ;V — y —T % J @gg£(129 
mg, 0. 633 mraol) , 1-tKn *sr 9 y<^S h V T M209 rag, 1. 35 mmol)*?cJ;lK 

(3' -^f;W7^y/Dt» $/U7$i?sC< \?mM& (0.120 
mL, 0. 784 nunol) =fc 19 * te^^f 5 0 (44. 4 mg, 36%) &T#fc„ 
HJ60IJ 5 0 5 1 ) 

HJ£0iJ 40i mmiC Lt, HJfe^J 4 9 btlfclk&yo 5 0 (36. 0 mg, 0. 0640 
mmol)*5«fctf h V 7fr#vtf&$t(0. 3 mL) «fc 9 , te-^Jfe 5 1 (18. 0 mg, 61%) £#fc„ 
APCI-MS m/z: 462 (M+H) + . 
5 1 5 2 ) 

36i |^#^ LT, ###1 1 5 X^htbtzit^-^} o <D h V 7;^o^t 
(105 mg, 0. 208 mmol) x N — t e r t — 7*h ^v'^;^^^- 0 — T 7 — >-(122 mg, 
0.643 mmol). 1 - t Ko^^y h 1) 7^ ^(169 mg, 1. 10 maol) *5 J: T* 1 — 

3 - ( 3 ' - f;U7 5 / fcVl-) #/V/i?i^f 5: K4£$>1£(0. 120 mL, 
0. 784 mmol) «t <9 , fc^fe 5 2 (87. 5 mg, 75%) &#fc„ 
APCI-MS m/z: 562(M+H) + . 

5 2 (< b-£& 5 3 ) 

mmm 3 7 1 mmK it, 5 1 xnhtitiit^-m 5 2 (67. 9 mg) 0. 121 

mmol) *5 J; h D 7/Utnft|S(0.5 mL) <fc 9 s 5 3 <D h V 7 AO*- n gjig&i[ 

(59. 7 mg, 86%) SrWfco 
APCI-MS m/z: 462(M+H) + . 
5 3 (fc-^ 5 4 ) 

H»!j3 6 t Pill It, #%|»J 1 5X'&totlitik&Vllo<D h!)7/UtoftSfi 
(I03mg, 0.203mmolh N— t e r t -Z? h * /Ut$~/UJ? ]) (116 mg, 0.664 
mraol), 1 — t Kddrix^^y' h y 7/^ /Kl90 mg, 1.23 mmol) *5 «fctf 1 
/V— 3 - (3 ' - S?* f;V7 ^/7n tVW) #/Usi?S*Y S K4Sgfel&(0. 120 mL, 0. 784 
mmol) <fc Q N f fc-g^ 5 4 (80. 5 mg, 72%) £r#fc 0 
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APCI-MS m/z: 548 (M+H) + . 
MJ&m 5 4 Of blH& 5 5 ) 



aj 3 7 <fc LT, ££jfe0i| 5 3 Xmhtltcit&m 5 4 (67. 6 mg, 0. 123 

mmol) *5 J; & h V 7^*nRi(0. 5 raL) «fc <9 % ^b^fe 5 5 (52. 0 mg, 94%) £r#fc 0 
APCI-MS m/z: 448 (M+H)*. 
iJ 5 5 {i\&m 5 6) 



r U 3 6 t mmiZ. IT, 1 5 X»%tbtltLit&m o (D h V -7>VJrKi 

(101 mg, 0.201 mmol), N— t e r t — ~f V -ju-L— T =7 =- 1/ (128 mg, 

0.678 mmol), 1 - h Ko^^y/ ^ y 7/^(168 mg, 1. 08 mmol) *5 J:T* 1 - 
3 - ( 3 ' - J-tVT 5: J tVU) -fr/Wtf?^ ^ K^ig(0. 120 mL, 
0. 784 mmol) «fc 9 . fc-^ 5 6 (66. 3 mg, 59%) £#fc 0 
APCI-MS m/z: 560 (M~H) ". 

n«y 5 6 (it&m 5 7 ) 

^Wil 37i l^tRK: UT, 5 5 X^htlfc^^ 5 6 (54. 3 mg, 0. 0970 

mmol) & h y 7/^Pft8(0. 5 mL) X K) x it^5 7 (37. 2 mg, 83%) 
APCI-MS m/z: 462 (M+H) + . 
r !j 5 7 «b-^#J 5 8 ) 



■Mm 36i mmz Ut, 1 5 X^htitiit^ o<DhV y;vam 

(102 mg, 0. 202 mmol) , N — t e r t — ~? Y ^isX/lstf—sls— L — 7°u ]) >- (140 mg, 
0.651 mmol). 1 - t Kn ^^y/ h y 7/^(173 mg, 1. 11 mmol) *5 J; Xf 1 - 
3 - ( 3 ' - f-;VT ^//d \f;V) 5 KSSife&CO. 120 mL, 

0. 784 mmol) £ «9 > f b^ 5 8 (94. 7 mg, 82%) Sr#fc 0 
APCI-MS m/z: 588 (M+H) + . 
U 5 8 (ft&tfo 5 9 ) 

ife^J 27 t It, ^JfefliJ 5 7 T*#b*t;/Ub-a^ 5 8 (70. 5 mg, 0. 120 

mmol)*5 «tt^ h V 7/l/tDff»(0. 5 mL) «£ 9 , fb^ 5 9 (51. 2 mg, 88%) £#7C 0 
APCI-MS m/z: 488 (M+H) + . 
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MMM 5 9 (ih&yo 6 o ) 

MMM 3 6 t PMSifc: LT, 1 5 -Q'&htbtLik&tyl o©h]J 

(104 mg, 0.206 romolh N, N- >M f-^tf JJ S/>(73. 3 mg, 0.711 mmol) x 1- 
t Kp^^y/ }. y 7/- /U-(183 mg, 1. 18 mmol)** £XF 1 -auf-;V- 3 - (3 ' 
-i?* f/U7 S 7 tVu) * Kj&SftUt (0. 120 mL, 0. 784 mmol) «£ t) „ 

fc^^ 6 0 (76. 4 mg, 78%) £#fc 0 
APCI-MS m/z: 476 (M+H) + . 
HJfi^J 6 0 «b^#» 6 1 ) 

(102 mg, 0. 202 mmol), N— t e r t — 7 h /V— N — 7 f-Asjf V ZsZ/ 

(122 mg, 0. 645 mmol) , 1 - t Kn^yj/ h ]} T /W165 mg, 1. 06 mmol) 

*5 J:t5 1 -^;v- 3 - ( 3 ' - ^?VT 5 y 7°n jj/i>7$i?^ $ K*£^i£: 

(0. 120 mL, 0. 784 mmol) <£ «9 % 6 1 (75. 4 mg, 66%) £#fc 0 
APCI-MS m/z: 562 (M+H) + . 
MMffl 6 1 ({fr^lfe 6 2 ) 

HJM3 7 ^nat, mmm6 ox^^tit^t^-me 1 (6i. 8 m g , o. no 

mmol) *5 £ Xf h V 7/^ng^gg(0.5 mL) «fc «9 s Q 2 (45.9 mg, 90%) £#fc 0 

APCI-MS m/z: 462 (M+H) + . 
^J£^y 6 2 (-ftg^fe 6 3 ) 

(103 mg, 0. 204 mmol) , 3 - fcX y ^/ t°^-^^(l03 mg, 0. 656 mmol) % 1 - 
t Kn*^^/ h y 7/- /U(199 mg, 1. 28 mmol)*3 £15 1 -ac^vi— 3 - (3' 
- f/U7 5 / fcVU) #/l^i?-T 5 Ki£8&£(0. 120 mL, 0. 784 mmol) «£ •? , 
ffc-g^ 6 3 (75. 1 mg, 69%) £#fc 0 
APCI-MS m/z: 530 (M+H) + . 
HWij 6 3 6 4 ) 

mMffl 3 6 1 muiz lt, 1 5 T^t^tbfofb-a^j o <d h y ^/v^-p gts&g 
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(102 rag, 0. 202 mmol) , N, N - i? * y -T * / (119 mg, 0. 710 mraol) , 

1-t Kn^^V/ h V 7/- /K178 mg, 1.15 mmol) t£ 1 — ^i^vi — 3 — 
( 3 ' — ^ f-JVT 5! 7 t°/k) ^/UstfsM Ki&@ti&(0. 120 mL, 0. 784 mmol) 
<fc <9 , 6 4 (61. 3 mg, 60%) £#fc 0 

APCI-MS m/z: 504 (M+H) + . 

MMW 6 4 ttb^#> 6 5 ) 

36t lt, 03$w i 5 xmhtit^t^-m o <d hv y/^^mw^. 

(103 rag, 0.205 mmol), y h -^f£l£ (0. 0500 mL, 0.652 mmol) , 1— fc Ko^^/ 

-<y/h!J7y^(192 mg, 1. 24 mmol) jo £1/ 1 —=c^jv— 3 - (3' — 
/l'T 5: / -7°n fcVu) 5 KltS&tftCO. 120 mL, 0. 784 mmol) J; 9 , 6 

5 (63. 8 mg, 67%) £r#fc 0 
APCI-MS m/z: 463 (M+H) + . 
MMM 6 5 <A\&tfa 6 6 ) 

^jsm 3 6 1 mwz. lt, i 5 -c&btitcik&yo o (D h v ? /xsJrxD. mwM. 

(113 mg, 0.224 mmol), N — T^zf-f^ V v^WlOl mg, 0.858 mmol), 1 — t Kct 
^ri^Oy h UT^—/^(209 mg, 1. 37 mmol) joJ;U« 1 -m^u- 3 - (3' 
y ^;VT 5 7 tVl/> ^ K*fi»t£(0. 120 mL, 0. 784 mmol) «fc 9 , 

^ 6 6 (71. 5 mg, 65%) £r#fc 0 
APCI-MS m/z: 488 (M-H)". 
6 6 tfb&$&> 6 7) 

mmm3 6 ti^ftLt, ###m 8 x^htht^t^ r <Dm.mm.a7.o mg, 

0.175 mmol), N- t e r t — :/ h ^ S/#/Ut}^/W— L — 7°n V ^ (108 mg, 0.502 
mmol), 1-t Ko^i/^y/MJT/- /U(187 mg, L 21 mmol) 4o «fc TJ* 1 —3L=f-;V 
- 3 - ( 3 ' - ^vkT ^ 7 tVU) ^ Ki£®?±&(0. 120 mL, 0. 784 

mmol) <£ 9 , 6 7 (108 mg, 100%) £r#fc 0 

APCI-MS m/z: 602 (M+H) + . 
Jl»!l 6 7 (^#J 6 8 ) 
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mm 37 1 mm^ lt v mmm q 6 x-nhfitzit^m 6 i m. 6 m g> o. 152 

mmol)^ £tf h y 5 mL) <£ <9 , 6 8 (70. 9 rag, 93%) Srff-fc. 

APCI-MS m/z: 502 (M+H) + . 

;jfe^y 6 8 (-fb^#/ 6 9 ) 

MM 36i li^tlM IT, 1 8 hM^\^m r <D*&®?i£ (74. 4 rag, 

0. 152 mmol), N, N - p< ^ y -» (94. 9 rag, 0. 920 mmol) , 1-t Kn^v' 

^^i/ h V 7/- /K204 rag, 1. 32 mmo 1 ) *5 «t 1 —zr.^/U- 3 - (3' -S^^- 

A-T 5: y -fvx * K^^ig(0. 120 mL, 0. 784 mmol) £ K> , ik^fy) 6 
9 (81. 5 mg, 100%) £#/c 0 
APCI-MS m/z: 490 (M+H) + . 
r iJ 6 9 iit-km 7 O ) 



*J3 6^i(at, #%#jl 8 -e#btbfc^-a-#J r 0^^(75.8 mg, 
0.172 mmol), N- t e r t — zf V *c v^/Wfc/U— N- ^ ^JU? V ^>-(95. Omg, 
0. 502 mmol) , l-tKc^^yy^yj V—fls (198 mg, 1. 28 mmol) *5 J: 1 - 

/V- 3 - ( 3 ' - J~)\sT ^J-fn t°/U) 5! KifiifeJfi (0. 120 mL, 0. 784 

mmol) £ Q , Ib-g^J 7 O (103 mg, 100%) £r#fc 0 
APCI-MS m/z: 576 (M+H) + . 

MM 7 o (ik&m 7 1 ) 

ilfcfll 3 7 t mmtZ. 1>T\ 6 9 T*# btltlit^ 7 O (86. 2 mg, 0. 150 

mmol) *5 £ h y 7^^-pftK(0. 5 mL) «fc «9 , 7 1 (64. 0 mg, 90%) 

APCI-MS m/z: 476 (M+H) + . 
r <]7 1 iAY&mi 2) 



lifcfcl 36t PtHfc: LT, 1 8 ~?m<btltz.lb&m r <Di&B64S (76. 8 mg, 

0. 174 mmol), N- t e r t —z?h * i/ft ?Vi$=-;Vtf ]) (97. 7 mg, 0. 558 mmol) , 
1-t KP^'^y/ h y T^— 7K187 mg, 1.21 nmK>l)*5«tt5 1-^/1^-3 - 
(3' -^f;V7^/7"n fcVU) ^ K^1^(0. 120 mL, 0. 784 mmol) 
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«fc 5 * fc-3*#J 7 2 (96. 9 rag, 99%) £r#fc 0 
APCI-MS m/z: 562 (M+H) + . 
Jlifc^l 7 2 ttfc-g^fe 7 3 ) 

mmm 3 7 1 mm\^ tt, mw\ 7 1 -e# htiti^m 7 2 (so. 9 mg , 0. 144 

ramol)*5 ktf h V 7 A^cg^O. 5 raL) £ <9 x 7 3 (61. 1 mg, 92%) 

APCI-MS m/z: 462 (M+H) + . 
HJfe#!l 7 3 (te£^ 7 4 ) 

HMJ 38i LT. #%#| 1 8 T^^^fcfb^ r <7)i&^i& (50. 3 mg, 

0. 114 mmol) s 4 - is* 5 / fc° U v^(33. 7 mg, 0. 276 mmol) -*5 J: tF$t7k@t^ 
(0. 0500 mL, 0. 529 mmol) <£ <9 , 7 4 (45. 6 mg, 90%) £#fc c 

APCI-MS m/z: 447 (M+H) + . 
MM®} 7 4 (^^#J 7 5 ) 

4 t mmfc LT, 8 Tit hth^i^^} g (51. 3 mg, 0. 127 mmol) „ 

(0. 0440 mL, 0. 769 mmol ) , 1 - * ^/V- v 5 ^ (0. 0710 mL, 0. 635 mmol) 

&J;U? h y T-fe h^rv-TK^b^^^-^ h y *A(119 mg, 0. 563 mmol) J; <9 , it^%0 
7 5 (52. 4 mg, 85%) 3r#;fc 0 
APCI-MS m/z: 488 (M+H) + . 

mmm 7 5 at^-m 7 6 ) 
#%^04 tmm^vx^ mmm s hthz> g, (86.0 mg , 0.213 mmoih 

@^^(0. 0730 mL, 1.28 mmol h 2 — T 5: / - 1 , 3 - v /^(100 mg, 

1. 102 mraol)*Dj:t>' h V T± h * v-zk*^ tym~t h y ?-M202 mg, 0.952 mmol) 
«fc 9 \ it&m 7 6 (18. 0 mg, 18%) 

APCI-MS m/z: 479 (M+H) + . 

mi&m 7 6 7 7 ) 

###!)4 tmMlZ-lsX, MMffl8 -C#f3^5^^g (81.4 mg, 0. 202 mmol) x 
g^Sfe(0. 0730 mL, 1. 28 mmol), 3 -T ^ J - 1 , 2 -7^^^^-/1/(88. 2 mg, 
0. 968 mmol) *5 «fc TJ* h V Tir h 3f S/TkSf'ffc* ? h V V A (202 mg, 0. 952 mmol) 
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<£ V s it&m 7 7 (21. 9 mg, 23%) Sr#fc„ 
APCI-MS m/z: 479 (M+H) + . 

mmm 7 7 ab-a-^ 7 8 ) 

IS1 

N — t e r t -:/ b^-i/jJ/lstf^/U— y —T 5 / y^/WKdO g, 49. 2 mmol) 
THF(100mL)^^b. N, N' -# * ^;A- /V- (14. 3 g, 59. 0 mmol) 

£*nx., £fflLT? 30 #|Rllft#L;fc„ #t^T\ N, 0-^f;^KP^7 5y 
Iil(6. 2 g, 64.0 mmol) ^M.X 12 V%mfflft bfc D ^j^^^Tk^DXL. 

ttSfcLfco ^Sr^EW*-T5 1- (ter t-7> ^S^VotfrvU 

7^/) -3 - (N-y h^iX-N-^^/^/W^-Y/W) ^n/N°^(9. 55g, 80%) 

APCI-MS m/z: 247 (M+H) + . 

±|B-e#^>ttfc 1 - (ter t-Zb^^t'^T^y) -3 — (N — ^ h 
dri/-N-^^/^/W^^/P) /paV^tHF (300 mL) Lfc„ 

-lO^T^y^n tVl^^v^A^n^-f Kro2.0mol/LTHF^S (18.4 
mL, 36.8 mmol) fflMMX* 15 frfflMW Lfd 0 #;l^T\ 7i=^^V^ 

i^n^ K© 2. 0 mol/LTHF^^(21.3 mL, 42.7 mmol) ^-10°CT^Pxi, m& 

x 3 mrnmw ufco sj6*j;:ffp»'(5. 6 m L) &ixix.wzmmm ltz 0 mm-^uu^ 

^•9-^/^^^-^=6/l-^4/l)-e|tM-r^ii:^J; 9, 4- (ter t-^h 

v^/L^—z^X 5 J ) ^ o -y =c / >- (3. 95 g, 39%) 3r#fc 0 
APCI-MSm/z: 264 (M+H) + . 

±|Bt?#5>tLfc4— (ter t — zf Y ^r^tifV^^jVT $ / ) 7'f n7xyy$- 
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-/U (80 mL) *5 cfc TfmW*. (20 mL) <DU^m^M bfc D £ (D^m^tt 
*%Jl"^J KttSfeH[(3.80 g, 30.0 mmol)^iBxL N 5 8#HSm# bfc 0 SJ&?$ 

£&fiE*»U aaEfc*SrJ&Dx., RKx^-eiW bfc D W^l&^fa^Tk-egfc 

T/ls-(*y X*7V~- irZ>Z.b\z£V) , 4 - (t e r t-^h^v-^/W^ 
^75 7) 7'fn7i/y = ftt;i;;W^y (3.86 g, 76%) £r#fc 0 
APCI-MSm/z: 337 (M+H) + . 
HS4 

±lB-e#e>ttfc4 - (t e r t-^h^fiX^^T^) ^ft3 7i/y= 
^^Mr 5: *;W^/y(l. 69 g, 5. 02 ramol) v 5 ^ n n ^ ^ ^ (50 mL) (C^f t°y 
v^(3. 30 mL, 40. 2 mmol) *5 XfM.it V V * f^7tf/U(3. 1 mL, 25. 1 mmol) 
APX., 12 B^PaaM^bfco Sifc^ 1 mol/L ^^P^L, 1 R$Mft# 

q (2. 02 g, 80%) <H#fc 0 
APCI-MSm/z: 505 (M+H) + . 

±ffil?#^;tXfcL4l^4£> q (0. 674 g, 1. 34 mmol) £r 4 mol/L ^k7K^-@^^^^/V 
^(20mL){Cl^?b^ o 30 ^Pel^ U ^^^H^bfc 0 ii^^ 

m (574 mg, 98%) £#fc 0 
ESI-MS m/z: 405 (M+H) + . 

Jb|S-t?# bfotcik&yo r CD^^J^(450 mg, 1. 02 mmol) v> ^ u n ^ V (40 mL) 
h y >(2. 5 mL, 17. 7 mmol) SriDX-SM^ bfc Q 

o-l-x^y7>;U/)x^;^P7^ K(0.74 mL, 7. 07 mmol) £#0 XL, ^BT? 30 ft 
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1 1 «fc t) x {k-a-#J 7 8 (169 mg, 34%) £#/t 0 
APCI-MS ra/z: 495 (M+H) + . 
HJS^J 7 8 (itSm 7 9 ) 

MM&l 7 7 X*%htlZ>fc&yo 7 8 (490 mg, 0. 991 ramol) £rTir h~ h y JU(5 mL) „ 

^ * j (5 mD do j; vmn%m.7km~f- v y * (5 mD j^a? u ^ 

T ^ ^££^£(808 mg, 9. 91 mmol) ^P^l, ^UX* 15 ^f^iK^ bfc„ KJ&^Czk£: 

p /frA'A/ ^ ^ / — /W/ h D rc^/UT 5; ^=90/10/0. 1) X^M Ufc 0 #^tbfcfe 
£^£4 mol/L ^k7k*-g^^^^^(20 mL) *5 £ X£i/^?-/U=^— T V 
X^V — i~3 rtti!) 7 9 (206 mg, 36%) ^mMMt UT#fc Q 

APCI-MS ra/z: 540 (M+H) + . 
HJSM 7 9 (^1^) 8 0 ) 

MMffl 7 7 XUbfoZ>fc&!&) 7 8 (505 mg, 1. 02 mmol) 3r 7 mol/L T>^ — T — 
p< ^ / — (100 mL) ^$f? U 12 B#P^iS# bfc 0 SJ»£^I£}tl£ U 

^ ^=6/1/0. 35)-t?**Mb^ 0 #^^fc4K^*^ 10% mtTkm-t ? / 

^H£r£(10 mL) U ^ai^-/^-^/K50 mL) SrAP;^ ± C^H^^Ife U 

^ t M <fc 9 , it^m 8 0 (235 mg, 43%) £#fc 0 
APCI-MS m/z: 512 (M+H) + . 

MMM 8 0 Mb-a^ 8 1 ) 

1 7 X^bfrZlt&m q (0. 81 g, 1. 60 mmol) £ t e r t -7* / ' — }V (35 
mL)K:^8?U 1 mol/L ^-1 mol/L %m.~T h V ? A^|Ijfl£( p H = 3, 12 mL) 
*5<£t»kl?f{b* V y *7 A (0. 60 g, 16. 0 mmol) 3riP*L N 60°CT^ 15 
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fco SJtS»tK:R»(2.7iiiL)«rJn^., a&ESftJNS bfc 0 ^(ctK^JPx., g^^^^T* 

/l-*l/l) -Cffifj&1-3 r. £ J; t) , 8 1 (323 rag, 48%) £#fc 0 

APCI-MS m/z: 421 (M+H) + . 
8 1 (^-a-^ 8 2 ) 

^J£0!l 8 0 -C# btltz.i\&ys 8 1 (323 rag, 0. 768 ramol) ^i/^nn^^y(lOmL) 
fc$S$?U tT y v 5 ^ (0. 230 mL, 2. 69 mmol)joJ;t/5-yn^/^l/y/V^o^xf K 
(0.206 mL, 1. 54mmol)^iP^L, ^fiT 30 #fU]Ji# bfc 0 S^^tR^D^L, 

^^^-etttBbfco ffiil^i&fn^TkTi^bfc^ b y >?at« 

W }^|££MJ±W35bfc 0 SS^> ? ^^;^^>'K (DMSO) (10 mL)^ 
M U h V J±(0. 315 mg, 3. 84 ramol) ^P^L, 24 mfiMW bfc c ^ 

f^y-i— (— ^•f-^/ / i^^^/^=3/ / 2) -e*tMi~5 r ^^j: 9, uti8 2 

(0. 386 g, 99%) £#fc 0 
APCI-MS m/z: 503 (M+H) + . 
MMM 8 2 (-fb^lfc 8 3 ) 

mMm 7 7 ©ig 5 £ nom^ br. mmm 8 1 -^mhtit^t^-^) 8 2 (0. 386 g , 

0.768 ramol) 3o £U 4 mol/L ^b7km-@1^^^/M«(10 mL) *) , 8 3 

(0. 217 g, 64%) £#/c 0 
APCI-MS m/z: 403 (M+H) + . 

mmm 8 3 oft-s^ 8 4 ) 

HJfe#J 7 7 ©Ig6 £ H?!^ IT, 8 2 -C#btLfcf^#; 8 3 (185 rag, 

0.417mmolh h V ^-^A-T ^ > (0. 290 mL, 2. 11 ramol) *5 XXI 2 - ? p n - 1 
^ l/7,;V7k=.;V? D7^ K(0. 066 mL, 0. 632 mmol) J; V s it^^O 8 4 (0. 205 rag, 

99%) &mfc 0 
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APCI-MS m/z: 493 (M+H) + . 

MMM 8 4 iik&m 8 5 ) 

mmm 7 s t lt, %mm 8 3 x^h^ht^^-m 8 4 (0. 205 m g> 0. 417 

mmol) y ^-?VT ^ ^^±£(0. 348 g, 4. 26 mmol) £ <0 % ffc-^ 8 5 (0. 177 rag, 

77%) £#fc 0 

APCI-MS m/z: 538 (M+H) + . 
MMM 8 5 8 6 ) 

7 7 <DTM 3 4 - (ter t h^^/^^/PT ^ y ) ^ 

V=^^-fe5^7/W<y^(0.968 mg, 4.09 mmol) £7% h^(20 raL) 
fl?U fcTPS^a. 7mL, 20.5mmol)*5it^il7KB^a^(1.9 mL, 20. 5 mmol) £JP;L S 

M?:«]±@iLt„a!tlC^ * y — 7K30 mL) *5 «fc I* fc K7^- l7k?P^(20mL) 

^rJDx., ^fiT* 1 B#IWSfc#bfc„ Rf&mz 1 mol/L jfiBKSr^P^., Mfc^/i'-Ctt 

ft8 6(0. 910 mg, 59%) £r#fc 0 
APCI-MS m/z: 379 (M+H) + . 
8 6 (-ffc-a^ 8 7 ) 

MMffl 8 5 X^htltiit'a-^i 8 6 (0. 334 g, 0. 883 mmol) ^^on^^yQo 
mL) L „ tl^y (0. 376 mL, 4. 41 mmol) *d «fc Tf&fc b ]) y f;l/7t ^ /V 

(0. 326 mL, 2. 65 mmol) &#nx_ % ^fiT? 12 R£[ig9l# Lfd 0 S^i-M^Px.^ ^ 

%0 8 7 (0. 327 g, 80%) £r#fc 0 
APCI-MS m/z: 463 (M+H) *. 



82 



!l 8 7 8 8 ) 

MM 7 7 (DXa 5 t IT, MMM 8 6 bfofzik&%0 8 7 (327 mg, 

0.707 mmoD&i'OU mol/L m^7Km-^^^/l-^ J: 0 , <bl^#3 8 8 (214 rag, 
77%) £#fc 0 

'H NMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.24 (s, 9H), 2.17 (ra, 2H), 2.28 (s, 3H), 2.39 
(m, 1H), 3.03 (m, 2H), 3.23 (m, 1H), 7.21-7.45 (m, 5H). 
APCI-MS m/z: 363 (M+H) + . 
'MM 8 8 8 9 ) 

!j 8 5 Tit bftfzik&yd 8 6 (299 mg, 0. 790 mmol) ^DDy^y(8mL) 
IC^IU \f V i? is (0. 202 mL, 2. 37 mmol):&<£TJ ? 4 — "7 U ]) )V? o ^ K 

(0.230 mL, 1.98 mmol) SrAflX., ^fi"? 30 #rajfc# Ufc 0 S^^tK^Px.. gfr 

A (0. 324 mg, 3. 95 mmol) ^Px, ^i&T? 24 B#p H ^^bfc 0 S^^tK^^Px., g£ 

>/^^^/l/=l/l->2/ / 3) -e^M-t-S r. t l£<fc 0 , 8 9 (0. 265g, 75%) 

APCI-MS m/z: 447 (M+H) + . 
MM 8 9 Mfc-g^ 9 O ) 

'Mm 7 7 (Dig 5 £ I^K: IT, mmm 8 8 T# bttz.\t&m 8 9 (0. 265 g, 



0.593 ranol) *S «fc 4 mol/L ^tK^-@^^^/W^(10 mL) £ 9 „ -ffc-g* 
(0. 195 g, 86%) £r#fc 0 
APCI-MS m/z: 347 (M+H) + . 
>J 9 0 {fc&m 9 1 ) 



9 0 



m 8 1 £ ^E6f£ LT, Hflafll 8 5 -C^^fc-ffc-a^ 8 6 (274 mg, 0. 724 
mmol), t°y v>>-(0. 185 mL, 2. 17 mmol), 5-/D^I/!J/V^n7/{ K(0. 242mL, 
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1. 81 msaol) ^ XXfrn^-t h V <? A (0.324 rag, 3. 95 mmol) J; 9 N 4k&Vo9 1 (0. 267 g, 
80%) £#fc 0 

APCI-MS ra/z: 461 (M+H) + . 

mmm 9 1 uts-va 9 2 ) 

7 7 ©ig 5 ^ mm^ it, 9 0 ^hXhtiiksm 9 1 (0. 267 g , 

0. 580 mmol)4o £t>* 4 mol/L ^b7K*-B*Sft^^/U^S(10 mL) «t «9 , 9 2 

(0. 181 g, 79%) ^^#fc 0 
APCI-MS m/z: 361 (M+H) + . 
mi&M 9 2 Offc^#J 9 3) 

f n—^(0.0153 mL, 0.221 mmol) ^DMF (1 mL) lC|g$?L. 7k*-ft^ h V V J* 
(11.1 mg, 0.278 mmol) £#n;i, 0°C^^*Pb/c o #%09 1 9 T?# iftfc 

s (30. 5 mg, 0. 0631 mmol) ^D^L. MMrC 1 4 B#Pe,13*#i bfc Q MJ^^^tK*5 
J;T>*iafP^^7K^^- h y f> ATk^^^r^P^i, ^ o U7$s/UJ»X~l&tii L-fc 0 

tltcB:^^ v- y # ^/l^ ^ A ^ n-^ h ^ ^ — (^ n n tfvi/^/ p( $ / — /i^= 
40/1) £ t \C J: <9 , 9 3 (0. 0054 g, 19%) £r#fc 0 

APCI-MS m/z: 455 (M+H) + . 
HJ&#J 9 3 Ut&Vd 9 4 ) 

9 2 £ (UHKC Lt, ##M 1 9 -Cm htltcit^m s (33. 2 mg, 0. 0686 
mmol), 5 /I- (19. 1 mg, 2. 81 mmol) jo J; t^TK^b^ h y ^ A (11. 1 mg, 0.278 

mmol) x J: "9 s 9 4 (12. 4 mg, 40%) £#fc c 

APCI-MS m/z: 456 (M+H) + . 
mMM 9 4 Gfb-£-^ 9 5 ) 

###1 4 £ LT, 8 g (50. 0 mg, 0. 124 mmol) , 

H^(0. 090 mL, 1.57 mmol), 2 - 0 jVT ^ is (0. 0650 mL, 0. 968 mmol) &5 £ Xf 
hV T-t h^ci/fcmfc^V^I- h V *}^(U6 mg, 0. 547 mmol) <fc <9 % 9 5 

(42. 5 mg, 69%) £rf#fc 0 
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APCI-MS m/z: 496 (M+H) + . 

mmm 9 5 i\Y&m 9 6 ) 

4 £ HfTOd IT, 8 -C# btlfcfc&yo g (50. 6 rag, 0. 125 mmol) , 

WtM (0. 0450 mL, 0. 786 mmol) , 3 - fc° =i V >VT % 1/ (0. 0650 mL, 0. 968 mmol) & J; 
U Y y Tir h ^ v^^fb* h V V A (128 mg, 0. 603 mmol) <fc «9 , it^^O 9 6 

(56. 0 mg, 90%) £r#fc 0 
APCI-MS m/z: 496 (M+H) + . 
lUSf !l 9 6 (it&m 9 7 ) 

###J 4 £ 1^1^^ LT, 8 "b^fcft;^ g (100 mg, 0. 248 mmol) , m 

m(0. 090 mL, 1.572 mmol) , ( S) - ( — ) - 1 - T7 ^=.}V^f-)VT 5 ^ (150 mg, 1.24 
mmol) jo <£ IF h !J T-fe h ^ v-tK^^^ ^gjf-^ f U ^ (210 mg, 0.992 mmol) £ 9 , 
it^-m 9 7 (50 mg, 40%) #fc c 
APCI-MS m/z: 509 (M+H) + . 
UlSfiJ 9 7 (-fb-g-#> 9 8) 

4 £ It, 8 ■Vt%bfrlf^k&m g (101 mg, 0. 250 mmol) , m 

^(0.0900 mL, 1.57 mmol), 3 — T X J t° y i?^ (138 mg, 1. 47 mmol) jo iU? h y 
T-fc h d rv'7K^'ft:^ r 7^^ f y «>A(214mg, 1. 01 mmol) J: V N ita-^J 9 8 (96. 7mg, 
80%) £r#fc 0 

APCI-MS m/z : 425 (M+H) + . 
HK#!I 9 8 (it&m 9 9 ) 

#%#|4 i^tttt, #%^!J8 Tit^ixfcfb^g (102 mg, 0. 253 mmol) , @£ 
St(0.090 mL, 1.572 mmol), 4- (75/^ f ^) fc° y (136 mg, 1. 26 mmol) 
h V Ti? h^r^7i<m^^m^- h V r>A(214 mg, 1. 01 mmol) <£ 0 , i^^} 
9 9 (96. 8 mg, 77%) <H#fc 0 
APCI-MS m/z: 496 (M+H) + . 
H2fe$J 9 9 (At&m 10 0) 



#%#J4 #^!]8 -T?#^tbfc<b^#)g (490 mg, 1.21 mmol), @^ 
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@£(0. 420 mL, 7.34mmol) v 7 1/ — 2 - & Is (606 mg, 6. 05 mraol) jo <fc TJ b 

])T~t h*ci/7km<t*Vm-r b V *A(1.02g, 4. 84mmol) t fc 9, 4k£~%> 1 0 0 (563 
rag, 95%)£#fc 0 
APCI-MS m/z: 488 (M+H) + . 
MMM 10 0 ({b-£-fe 10 1) 

###»|4 £ Pl^ite LT, 8 X^bfrlfzik^m g (100 mg, 0. 248 mmol) N ffii 

& (0. 0900 mL, 1.57 mmol), 1 -Tlr^/I^t 0 -^ (159 mg, 1. 24 mmol) jo 
bV T-fe b^ci/fc^k* 1 ?^-}- b]) ^A(210 mg, 0. 992 mmol) <fc D N 1 0 1 

(110 mg, 85%) £#fc 0 

APCI-MS m/z: 516 (M+H) + . 
HJ£#!l 10 1 (fc&m 10 2) 

4 t mMiZ- Lt, 2 2 -e#e>tL^b^ v (0. 249 g, 0. 663 mmol) % 

ffitifc (0. 240 mL, 4. 20 mmol), -^oc^/l^T $ > (0. 243 g, 3. 32 mmol) jo «fc U- b V T 
± b v'Tksfrffrft b V t? A (0. 562 g, 2. 65 mmol) «t 9 , W&tfo 1 0 2 (0. 236 

g, 82%)&#fc 0 
APCI-MS m/z: 433 (M+H) + . 
HJ£0il 10 2 (^#5 10 3) 

10 1 t>tltc4h&V0 1 0 2 (34. 3 mg, O. 0793 mmol) S — /U(0. 5 

mL)Ki§fl?U 4frfb1?y • 7 TKf Ofe (29. 5 mg, 0. 0793 mmol) jo J; LFtK^L 

* Vn-T b V (30. 0 mg, 0. 793 mmol) §r^Px. x M."C 1 B#P^«# Lfc 0 

p< * J —^=90/10) -eUftK-fS - £ fcl «fc 9 x 10 3 (15. 1 mg, 52%) £#fc 0 

^JfeflSJ 10 3 10 4) 

MlfeW 10 2 •Q'&htltz.ik&fy) 10 3 (15. 1 mg, 0. 0415 mmol) ^v 5 ^ u u pt ^ > 
(0. 5 mL) l^fif U 0°C^ip Lfd 0 £ <7>^JC N fc° y v?^(0. 0128 mL, 0. 150 mmol) 
j3 cfcTJ^fc hy/ f/WT-fef/l/CO. 014 mL, 0. 125 mmol) ^JPx., ^?&T* 15 BtP^tft 
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n d ^A/^ ^ 7 -/V=90/10) T?*fSSi-5 - £ J; 9 , 1 0 4 (9. 20 mg, 

50%) £#fc 0 

AP-Ms m/z: 447 (M+H) + . 

10 4 iit^m 10 5) 

###)J4 i»LT, #%^!l8-T?#^tL^b^g (50. 1 mg, 0. 124 mmol) % 
BfH(0. 0450 mL, 0. 785 mmol) „ 4 -xf/WJ ^/^ U ^^(84. 4 mg, 0. 620 

mmol)*5«tt/ h !) T± h * ^mik* V h V ?A(105 mg, 0.496 mmol) <£ (9 , 
-ffc-g-^ 10 5 (51. 4 mg, 79%) £r#fc 0 
AP-Ms m/z: 524 (M+ H) + . 
MMffl 105 Offc-g^ 106) 

###!l4 £ li^lk: UT, #%0U 8 X~nt>tltz.4k*a-M g (0. 0502 g, 0. 124 mmol) , 
SESK0.045 mL, 0.786 mmol), N-x^;K V / o If ;U7 5 ^ (0. 0542 g, 0.622 
mmol)*5j;t/h y T-fe h *c i/Tkmit* V m^T h V ^ A (0.105 g, 0.496 mmol) «fc V v 
<ffc-g^ 1 0 6 (0. 0435 g, 74%) £r#fc 0 
APCI-MS m/z: 475 (M+ H) + . 

MMM 10 6 Of k-a-flfc 10 7) 

###J 4 £ P)«(£ Ut, #%M 8 -e#^ttfc<b^ g (0. 0710 g, 0. 176 mmol) , 
Bf Bfc (0. 062 mL, 1.08 mmol) x 2-{^jVTX J)^$J— /U(0. 0784 g, 0.880ramol) 
&£T$h V Tir h *->7kmfc* V Mi- h V *-M0. 149 g, 0. 704 mmol) «fc 9 N fl^ 
ftlO 7 (0. 0572 g, 68%) &#fc 0 
APCI-MS m/z: 477 (M+ H) + . 

MMffl 10 7 Ofk-g-Jfe 10 8) 

4 £ PJ«m Lt, ###| 8 -Vnbtlt'it^m g (0. 0750 g, 0. 186 mmol) N 
9I& (0. 065 mL, 1. 13 mmol) x # / —;VT % 1/ (0. 0978 g, 0. 930 mmol) *5 J; Tf 

hVT± h^-tsTkmikfrtm-f-hV *A(0. 158 g, 0. 774 mmol) «fc <9 x {k^ft 1 O 
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8 (0. 0708 g, 77%) £r#fc 0 
APCI-MS m/z: 493 (M+H) + . 

mmm 1 o s ats-^ 109) 

&*$M 4 £ IWIil^ LT S &*§M 8 -enhtlfrik&yo g (0. 0985 g, 0. 244 mmol) x 
1^(0.090 mL, 1.57 mmol), o fcVVT 5 ^ (0. 0700 g, 1. 22 mmol):jo <fcTJ* 
by T-fe h^v^i^fctf^^i-t- h y (0.207 g, 0. 976 mmol) £ <9 s ft^lO 

9 (0. 0772 g, 71%) &r=f#fc 0 
APCI-MS m/z: 445 (M+l) + . 

mw\ 109 c-fb-a-fe 110) 

4 £ UT, 8 -enbtLfz.ik&tfo g (0. 0516 g, 0. 128 mmol) x 

@^(0. 0450 mL, 0. 785 mmol) N i? * f;VT 5: / ^^fr* f;P7 5 V (0. 0654 g, 
0.640 mmol) h ]) Tir h ^^Tk*^*^*^" h V #A(0. 109 g, 0.512 mmol) 

<fc 0 > 1 1 0 (0. 0523 g, 82%) £r#fc Q 

APCI-MS m/z: 490 (M+H) + . 
H»J 110 Offc^& 111) 

#%#ij4 ##^J8t?#^tbf^t;-a-#»g (0.0507 g, 0. 126mmol) N 

BtSfc (0. 045 mL, 0. 786 mmol) N i?j y^n \f;VT ^ V (0. 0637 g, 0. 630 mmol) *3 X 
TfihV T± h*i/7kmik*$m-}- b V >>A(0. 107 g, 0. 504 mmol) <fc «9 x fc&Vo 1 
1 1 (0. 0133 g, 22%) $f#fc„ 
APCI-MS m/z: 489 (M+H) + . 

JH»!J ill Offc-a^ 112) 

MM&i 10 8 "C#5>ttfc-fb^4b 1 0 9 (0. 0452 g, 0. 102 mmol) & i?? uu^py 
(2. 0 mLM^fl? U Tir h7^7t K(0. 0225 g, 0.51 mmol), g£^(0. 038 mL, 0.664 
mmol) & £ tK h y Tir h * Vm~r V V *A (0.152 g, 0.717 mmol)^^P^ s 

24 BtP^^#Ufc„ S^^fp^®?7k^^ h y ? AtK^(3 mL) *5 «fc tfcfc: 

(3mL)§rAp^, mm=^f-/^x^mvti 0 Gmm*fc"cfo&vit&. m^m-rbv 
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— p o*;^/^ * y — /i/ = 9/l) X-mm^tZ ZticXV . 112 

(0.0283 g, 59%)£r#fc 0 
APCI-MS m/z: 473 (M+H) + . 

mmm 112 at-a-^ 113) 

4 £ IH^d It , #%#| 8 T?# hthtcit^ g (0. 0760 g, 0. 188 mmol) , 
mm (0. 065 mL, 1.14 mmol), 4- ^E/WtJn y >- (0. 122 g, 0.937 

mmol) jo X t>* h U Tir h ^ v-TK^ib^ hD!>A(0. 159 g, 0. 752 mmol) J; 9 , 

1 1 3 (0. 0673 g, 69%) £#fc Q 
APCI-MS m/z: 518 (M+H) + . 
H«!l 113 (it^-m 114) 

###11 4 illi}utt, ###j8 -^#fb*Lfcffrg^g (0.0750 g, 0. 186 mmol), 
i^M(0.065 mL, 1.14 mmol), 1- (2-tKn^xf;V) (0. 121 g, 

0.930 mmol) tJ« h V Tir K 3^>7kM^ ^Ki^ MJ !>A(0. 157 g, 0.744 mmol) 
£ K) , 1 1 4 (0. 0702 g, 73%) £#fc 0 

APCI-MS m/z: 518 (M+H) + . 

mmm 114 <At&® 115) 

4 £ Lt, 8 -C#P?tb/cf^% g (0. 0748 g, 0. 185 mmol) , 

@^@£(0. 065 mL, 1.14 mmol), 2- (^f V ^xx M°;VT % / ) (0. 0954 g, 

0.925 mmol)*5j;t>* }^ JJ Ti? h^^Tk^k*^^^ MJ ^A(0. 157 g, 0. 740 mmol) 
«£ «9 , 4k&%0 1 1 5 (0. 0626 g, 69%) £r#fc 0 
APCI-MS m/z: 491 (M+H) \ 

m&m 115 at:^#) in) 

#%#!J4 irlH^^LT, ###1 8 T^tfe^fc^-g^g (0.0760 g, 0.188 mmol), 
i£gg(0. 065 mL, 1.14 mmol), l-^fM^tVy-zy (0. 102 g, 0. 940 mmol) 
*5<fcl>* hUTth ^fi/7k^{b*^^-^ h y (0. 159 g, 0. 752 mmol) £ <9 , ^ 
^ 1 1 6 (0. 0597 g, 63%) £#fc 0 
APCI-MS m/z: 502 (M+H) + . 
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m&m ii6 uk&m 117) 
mm®} 8 1 1 mwz. it, mnm 102 xn^tit^t^-^ 1 o 3 (0. 0421 g , 

0. 116 mmolk t° y v 5 ^ (0. 0135 mL, 0. 167 mmol) , 4 P y /l^ o ^ K 

(0. 0161 mL, 0. 139 mmol) £ tKH^-f b V V A (0. 324 mg, 3. 95 mmol) J; <9 , ^ 
#11 1 7 (0. 0108 g, 22%) £r#fc 0 
APCI-MS m/z: 431 (M+l) + . 
MM®! 117 (ffrg^ 118) 

4 b mmiZ. ^ ^mSXnh^it^z (0.691 g, l. 70mmolh 
^(0. 600 mL, 10. 5 mmol). 1— (t e r t —zfh ^c^jJ/UiS— ;V) fcV^S^a. 58 
g, 8.48 mmol) £> <fc TJ* h y T~fe b ^ ^TK^t:* !7^^ f- y ?A(1.44 g, 6. 79 mmol) 
J: 9 , 1 1 8 (0. 975 g, 99%) £#fc c 

APCI-MS m/z: 574 (M+H) + . 
HJfe^il 118 119) 

^»!j3 7tmm\^\^x^ mm&n 1 7-rr#^>tLfc^%i 1 8(0.975 g , 1.70 

mmol), f y 77l^^-n@^^(20 mL):fe iTJ?v^ n ^ V(30 ml) £ «9 % j^tl 1 1 
9 (0. 749 g, 93%) £#fc„ 
APCI-MS m/z: 474 (M+H) + . 

nmm 119 at^-m 120) 

^JS^lJ 118 "tMfkix/cte'g^ 1 1 9 (0. 051 g, 0. 108 mmol) £r n cz p< ^ v 
(2.0 mL)^^?Lfc 0 &^T\ t?y v 5 V(0. 0175 mL, 0. 216 mmol) tSXTfimtJ V 
^y /I- (0.0137 mL, 0.130 mmol) £r 0°C "t^P ;i , ^fiT? 5 mmMW^fc* Rj&m 
K lmol/L^g^&J^TkSrJn;^ ^ n n^^A-CffittSL-fc 0 W^JI £ ?k Ti5fc^ L 

1 2 O (0. 0475 g, 81%) £r#fc 0 
APCI-MS m/z: 544 (M+H) + . 

mmm 120 at^m 121) 



90 



%mm 1 1 9 1 mwiz. lt, mmm us -vmh^t^it^^ 1 1 9 (o. osos g , 

0. 107 mmol) . t° ]) i? > (0. 0173 mL, 0. 214 mraol) jo X ZfMik h V ~7 ;V^r u 
(0. 0181 mL, 0. 128 mmol) X K> , it^^O 1 2 1 (0. 0471 g, 77%) £r#fc c 
APCI-MS m/z: 570 (M+H) + . 

mmm 121 at^m 122) 
MMm 1 1 9 1 lt, mmw 1 1 8 x*mhtbtcik&m 1 1 9 (0. 0527 g , 

0.111 mmol) N h V ^^~/VT 5: ^(0. 0311 mL, 0. 223 mmol)*5j;t)«^ a n 3^7* ^/V 
(0. 0103 mL, 0. 133 mmol) «£ «9 , 4b^#5 1 2 2 (0. 0912 g, 82%) £#fc„ 
APCI-MS m/z: 532 (M+H) + . 

mmm 122 12 3) 

Hlfcfll 1 1 9 £ LT, ^Jfe0!| 118 Tlt^tLfcfb^ 1 1 9 (0. 0519 g, 

0.111 mmol). t°!J S/^(0. 0178 mL, 0. 220 mmol) *5«fctM $ ^;V>^—;}/? n ^ 
K(0. 0102 mL, 0. 132 mmol) £ <9 x {k^#J 1 2 3 (0. 0531 g, 88%) £r#fc 0 
APCI-MS m/z: 552 (M+H) + . 

12 3 (ik&m 12 4) 

Hi£#J H9i H5)$Hc ut, HifeM 118 -e#f>tLfc<b-a-#j 1 1 9 (o. 0502 g , 

0. 106 mmol) s h V ^5vl^T $ ls(0. 0212 mL, 0. 152 mmol) jo cfctJ^v^ 

-f/l^ D7^ K(0. 0117 mL, 0. 127 mmol) «t "9 % it^-^l 1 2 4 (0. 0450 g, 78%) 

/ v— O 

APCI-MS m/z: 545 (M+H) *. 
MMM 12 4 (fc'&yo 12 5) 

^jfe^y 1 1 9 1 mmiz. u~c. him 2 7 -c#^nfc^^ 2 7 (0. 04 16 g , 0. 0875 

mmol), b V ^-T-A'T 5 >"(0. 0237 mL, 0. 170 mmol) *3 itf^kT-fe^/V- (0. 00933 mL, 
0. 131 mmol) J: 9 x 1 2 7 (0. 0355 g, 78%) £r#fc 0 

APCI-MS m/z: 518 (M+H) \ 
MMffl 12 5 tfb-^Nfc 12 6) 

mmm 1 1 9 1 w\miz lt, hjs^i 1 1 8 x^btb/cfb-a^ 1 1 9 (0. 0511 g , 
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0.108 mmol). f> V ^^;VT 5 ^(0. 0218 mL, 0. 158 mmol) 3o <fctKn — "7*f- V As 9 n 
J<< K(0. 0135 mL, 0. 130 mmol) £ <9 . ffc^^ 1 2 6 (0. 0491 g, 84%) 
APCI-MS m/z: 544 (M+H) + . 
HM$J 12 6 {ik&m 12 7) 

###<J 4 t mmiZ LT, 8 "C# hMz.\\^m g (0. 0511 g, 0. 127 mmol) . 

1^^(0.0520 mL, 0.908 mmol). N-xf-;l/7n y i/(0. 0769 g, 0.635 mmol)*5j; 

u v y r-fe y*i/i&m\kfcVM~r v v «7-Mo. ios g , o. 508 mmoi) <t <o . te-a^i 

2 7 (0. 0541 g, 83%) £#fc„ 
APCI-MS m/z: 509 (M+H) + . 

12 7 {it&m 12 8) 

^js^ij im mmiz u-c. njfe^i us -emhtitcit^m 119(0. 0757 g , 

0. 160 mmol) , g^gt (0. 0650 mL, 1. 14 mmol) . Mitr^y jvf t K (0. 0465 g, 0. 800 
mmol)*5<fct* h V T± b ^i/frmit* h V *> A (0.203 g, 0.960 mmol) «fc <9 . 

tt&to 1 2 8 (0. 0634 g, 77%) &#fc„ 
APCI-MS m/z: 516 (M+H) \ 
MMM 12 8 (-ffc-gHfe 12 9) 

HWlJ 119i »LT, 118 T?#fc>*b;Mfc£-#» 1 1 9 (0. 0502 g, 

0.106 mmol), h V ^^)VT 5 > (0. 0212 mL, 0. 154 mmol) &5 itKv^ d^d/n'^ 
,1^-/1^ u94 K(0. 0115 mL, 0. 127 mmol) £ <9 . it^^O 1 2 9 (0. 0504 g, 88%) 

APCI-MS m/z: 542 (M+H) + . 
MM®] 12 9 (-fk-a-#J 13 0) 

»1 1 1 £l^$ll-LT. HJ£0!I2 9X^bth^it^-^}2 9 (0.122 g, 0.264 
mmol). gEH (0.099 mL, 1.74 mmol). T± hT^ft K (0.0581 g, 1.32 mmol) £3 

£TfibVT±b*is7j<Lmikft&m-rbV&&(Q.3Z5g, 1. 58 mmol) £ V . fc&tisi 

3 O (0. 0942 g, 73%) £#fc 0 
APCI-MS m/z: 491 (M+H) + . 
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mmm 130 ut&m 1 3 1 > 

#%#J2 4 "T^feftfcfb-cH&x (50. 2 mg, 0. 116 mmol) ?rh;Vxy(2.0 mL)ic 
i?xf /W7 5 ^(0. 024 mL, 0. 232 mmol) $o £1^:7 :r —/Ut^x /ft y /i^T 
K(0. 025 mL, 0. 116 mmol) trflDX-^OTCTM l$W»#L;fc.^ifcK:;k:i8j:TJ< 1 mol/L 

1 3 1 (0. 0235 g, 40%) £#fc 0 
APCI-MS ra/z : 503 (M-H) " . 
Wfcmi 3 1 (it-g-mi 3 2) 



4 i: LT, 2 7 -e#?>tbfc<b^^ a a (20 mg, 0. 037 mmol) . 

@^®?(0.013 mL, 0.23 mmol), 2 - T 5 J J — /U(0. 011 mL, 0. 18 mmol) it/ 
h y T-fe h^^TkSift^^lf^- h y !>A(34mg, 0. 16 mmol) £ «9 x it&tfa 1 3 2 (13 
mg, 60%)£#7c o 
APCI-MS m/z: 579 (M+H) + . 
HJi^ 13 2 (4t&®) 13 3) 

^Jfe^Jl 3 3 3(11 mg, 0.019 mmol) & T H F (0. 5 mL) Id 

i&SPU T Y'y^^-JVT^^^p ;V^r=7^ K (1.0 mol/L THF^t, 0. 029 mL, 

o. io mmoD^nx.. M-e40^re«#b^„ SJS«*r«£EaMBU, SS^Mf 

5 ^ m j: o . fts-* 1 3 3 do mg, i£_mm £r#fc„ 

APCI-MS m/z: 465 (M+H) + . 

mmm 133 ut&vo 134) 

4 i: LT. 2 7 Tl# btltcfc&yo a a (25 mg, 0. 047 mmol) x 

Wt$£(0. 027 mL, 0.47 mmol) N l/^-^T 5: ^ (0. 016 mL, 0. 24 mmol)jo )> y 

T± h3r->7km4k*i}m~f- b y A (45 mg, 0. 21 mmol) J: 9 , it^^O 1 3 4 (5. 4 mg, 
20%) £r#fc 0 
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APCI-MS m/z: 578 (M+H) + . 
MMffl 13 4 {it&m 13 5) 

m&m i 3 2 t mmiz lt, mt&m 133 -c# 1 3 4 (4. 4 m g , 

0.0076 mmoD^r-^ hy^f/l/T^-^Ay^ty^ K(1.0 mol/L THF§$, 
0. Oil mL, 0. 038 raraol) X^mr^^b ^ t X 9 , fc-g^l 1 3 5 (3. 5 mg, 99%) £#fc 0 
APCI-MS m/z: 464 (M+H) + . 
MMM 13 5 13 6) 

1 3 - ( 3 ' - =5-;VT M° )V) ■£} )V^J> ^ % K(200 mg, 1. 29 

mmoD^rDMF (3 mU^^IU, ?K^T^ 3 -^^ f ^ / 7°P t'^ytS^ 
(100 mg, 0.646mmol)*5j;tJ«l - t Kn^i/^y / h ij J/^- 1 Tfcfa^ (198 mg, 

i.29mmoi)^n^ N i?f]?&jg-e 5 ftWiWfr bfc Q #c^t\ #%#li 5-e#e>tvs^ 

4£> o (100 mg, 0. 256 mmol) ^Px., gi&"C 6. 7 BtP^ # bfc 0 SJ&Kfcl&fn^gfezk 



F07^(^Pn t^A-A/^ ^ j ^- )X ,/ T 7- =20/0. 5/0. 5) TflMttl" 

5 £ £ Ul «fc t> , fl^ife 1 3 6 (109 mg, 87%) £r#fc 0 
APCI-MS m/z: 490 (M+H) + . 
Hife^J 13 6 <A\&m 13 7) 

H«!j 6 3 Ty&blnZ>ik&ty3 6 4 (195 mg, 0. 387 mmol) £r t e r t -Z/^VWT/V- 
3 — 7V (7. 8 mL) *3 «fc 1 mol/L i&ffe-l mol/L St h D ^|»$(pH = 3, 2.4 
mDM^jfU TK^k^^^l-t- h y !>A(293 mg, 7.74 mmol) Mix.. SO'CT? 1.2 
B^}f#Lfc 0 #^T\ lH#^r^^7k*^*!>m-7-f y ^^(146mg, 3.87mmol) 

^zmh^TLtzM. zmmmw^tc, Kmm^^mK., mm^^xmm^o ^ 

= 40/4/1) r £M it) , ft/8^1 3 7 (78 mg, 48%) £r#7~ 0 

APCI-MS m/z: 420 (M+H)+. 
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MM®] 13 7 Uk&go 13 8) 

mMm ssi mm?. lt, mMw 1 3 6 xmbthzit^m 137 (103 mg , 0. 245 

mmolh c ?>(3. 1 mL) N y S? ^ (0. 050 mL, 0. 61 mmol) % 

^-y/l^n^-f K(0.071mL, 0. 061 mmol) 33 <£ TJ i fflE$it~f~ h y (50 mg, 0. 61 mmol) 
<t <9 , 1 3 8 (36 mg, 30%) &#fc Q 

APCI-MS m/z: 488 (M+H)\ 

13 8 (ffc-g^ 13 9) 

1 5 X^btLZib-fryo o (90. 1 mg, 0. 231 mmol) & n nr p< ^ V (3. 6 mL) 
M^?U t°y ^^(0.064 mL, 0.81 mmol) & £tf 4 -~7* u ^7*^ V ;\,$ u ? 4 K 
(0.067 mL, 0.058 mmol) ^fl^i, f^T" 0. 7 B#[194f# Ufc 0 S^^^tK^Px., ^ 

l£*SU mm^MJ±^^l^tc 0 &V^T% ^S^DMF (6. 8 mL) L- s ^/l^/ft y 

V(0.403 mL, 4.62 mmol)4o«J;t>^^ y ^7^(160 mg, 1. 16 mmol) £#P;t, 100°C 

^^jg^ h tf^y 4 — tizi7fr/uj*/ ? i?y—/u=i2/i)xWM-tZ)~bl<c 

X <9 , {t^#? 1 3 9 (31 mg, 25%) £#fc c 
APCI-MS m/z: 546 (M+H) + . 
MMM 13 0 0ffc^#3 14 0) 

mmWl 3 8i|W]^^bT, #%#)1 5-C#b;ft5'ft:-a^o (108 mg, 0.277 
mmol). t°y -^^(0.077 mL, 0. 97 mmol) x 4 -7n^7f ]) >\"? n ? ^ K(0. 080mL, 
0. 069 mmol) , N-^^-/Wt°-<^-^^(0. 615 mL, 5. 54 mmol) 3o ZXfifiimJj V !7-Ml91 
mg, 1. 39 mmol) £ 9 , 1 4 0 (51 mg, 33%) £r#fc„ 

APCI-MS m/z: 559 (M+H) + . 
MMm 14 0 (ft^t* 14 1) 

4 - /|§^(1.00 g, 6. 51 mmol) & 1 , 4 - ^t^tV(30 mL) iZ^M 
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U —&<Wt—i?— t e r t --7^/^(1.42 g, 6.51 mmol) *5 £tf 0. 5 raol/L 7^Wt 

4 — a n/jNyVA/^ ^ / — /V=30/l^7/l)-e^Mi~-5^ £K:J;?K 4 — (N 
-t e r t — ^ y*i-*yhJVi$~jV- N-^ f/U7 5: ./ ) (689 mg, 49%) &#fc 0 
APCI-MS m/z: 216 (M~H)\ 

15 2 

Hi&#ji 3 5 tmmz- tt,##fj i 5-t?#btL^)^^#jo(D h y -jjvjruffim 

16 (200 mg, 0.396 mmolh 1-^^/1^—3- (3' -^f^7^/^Ph» 

5: K(185 mg, 1. 19 mmol) x N — t Ko h V T - 1 

fP^l(243 mg, 1.58 mmol):jo «tT^_hffiT^#^tLfci4 - (N— t e r t-/h^^ 
^^^-N-p* ^ / ) (258 mg, 1. 19 mmol) J; «9 ^t^rfyo 1 4 l(l37mg, 

58%) <H#fc 0 

APCI-MS ra/z: 590 (M+H) + . 

14 1 (it-B-yo 14 2) 
^JS^il 14 0 -Ci%t>thfz.ik^!%) 14 1 (84. 0 mg, 0. 142 mmol) &i/?vu^->?^ 
(3.5 mLMcltfilU h y 7^^-ag^^(0. 109 mL, 1.42 mmol) ^n^L, SlSt 72 

>-^-T=20/0. 5/0. 5^2/1/1) -eMM-Ta r t K X <0 . %L^m 1 4 2 (34 mg, 
48%) £#fc 0 

APCI-MS m/z: 490 (M+H) + . 

14 2 (it&m 14 3) 

7 ^IWl^tCLT, #%^!]2 9 T#<btv/Ml:^%c c (100 mg, 0.231 
mmol) , IrMJ 7/W^-Pi^^(0. 356 mL, 4. 62 mmol) -C&LJlUfco Hi&#iJ 1 
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3 5 bfflmzVXs (3' -^f;P7^y Zfn t°/l>) j&/M?$? 

4 5 K(108mg, 0.693 mmol), N-fc Kodr^y^Miy^/l" l7KfP#J(142 
nig, 0. 924 mmol)do«f0 ? 4 — ^ f;V7 5: / g£g£i&^^;(ll6 mg, 0. 693 mmol) £ ,R 

n ^ ^ ± <9 , 1 4 3 (58 mg, 57%) &#fc 0 

APCI-MS m/z: 446 (M+H)\ 
Hife#jJ 14 3 (f 14 4) 

mmm 37^ ito^ it, 3 o -tr#e>tbfc{t:-a-#j d a (120 mg , 0. 269 

mraoDS: hi) ~7 )V3r n@£^ (0.414 raL, 5. 38 mmol) 1 3 

5 £ [rUHIc LT\ 1-^^vU- 3- (3' -^f/i'T^y/otVv) 

^ K(l26mg, 0.807 mmol), N-t Ko^->^)/ M) 7^/1- 1 (165 mg, 

1.08 mmol)jo c tl^4-v ? 7^-/l/T^ 7 @§^^(135 mg, 0.807 mmol) t fclfc£lt 

5 ^ t J: <9 , ^-£#7 1 4 4 (80 mg, 65%) £r#fc c 

APCI-MS m/z: 460 (M+H) + . 

HJ&tfiJ 14 4 14 5) 

Igl 

4 A^U^c^^ — i/— 7^(642 mg)£DMF(8 mL) $ it\ TK^kirV^ 

-A • 1 TkfP^ (646 mg, 3. 84 mmol) % is? n /d fcVl^T 5: ^(0. 890 mL, 12. 8 mmol) 
*5 <tt>*4 -•7^ci^e@g^^i/(o. 367 mL, 2. 56 mmol) ^Dx.. ^fit* 18. 7 Bf (mil # 

tc 0 m&&$$J±^^-i-Z>^bfc£i9 , N-^dt"d tVP-4-T^ 

(147 mg, 34%) £#fc 0 
APCI-MS m/z: 172 (M+H) + . 

_bSB-e#btbfcN-i/^ n^p fcT/w- 4 -T ^ 7 @£®^^/Hl33 mg, 0.777 
mmol)£rl, 2-^PDx^y(8 raL)i:iim H^(0. 289 mL) N Ti? KTVl^ 
fc K(0. 218 mL, 3. 89 mmol) do J;l>* h ]) Ti? h =*r i/ikMik* V^^T h V V A (988 mg, 
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4. 66 mmol) SrflDX.. ^fiT 3 B#P^# ^^^ISfP^TKm^ h V «7 

hy->AT«L, ^^^EE^*bfc 0 m^ftmn-m? w yy?-?^—^ 

-m^- 4 -T ^ / fg^^^/V(105 mg, 68%) £r#fc 0 

APCI-MS m/z: 200 (M+H) + . 

X3S3 

±fS-C#^^bfcN- v-^ p:7°p tVl/-N-^^A— 4-75 7 @&^^^/l-(105 
rag, 0.527 mraoD S:^^/ — /l-(5. 3 mLMc^fU 4 raol/L 7k®Hfc# y ^AtR^^ 
(0. 395 mL, 1. 58 mmol) 50^1? 40 ftfflMW bfc 0 4 mol/L ±£^- 

g^^,H£?i£(0. 791 mL, 3. 16 mmol) SrAP^fc^, #fffi bfc@^^^»SU U ^>?& 

i^(102 mg, 93%)£r*ffc 0 
APCI-MS m/z: 172 (M+H) + . 

i& (121 mg, 0. 234 mmol) & 1 — sc^vl — 3 - ( 3 ' -is* f;V7 5 / Z?n 

5 K(73 mg, 0. 47 mmol) „ N— t Kn 3f v"<:/y* b V T • 1 TkfO 

#>(108 mg, 0. 702 mmol) jo £ tJUi|B^# kfrWiN- o^n tV^-N-oa^u- 
4 - T 5 / Bftfifel&fifetft: (97. 1 mg, 0.234 mmol) tfcfeZlttlWls ft^MM? W V 
^77>f^ P vfr/VA./* S—/ls/T^*:=-T = 15/0. 5/0. 5)T^St5 
r t Hi ±'5 , ffc^ 1 4 5 (47 mg, 37%) £#fc 0 
APCI-MS m/z: 544 (M+H) + . 
HJfctf 0 14 5 Of 14 6) 

##$J 3 1 -C#^^bfcf^#;m(Dig^^(500 mg, 1. 21 mmol) Srv^ n P j* * >- 
(5 mL)tSP#|U, zk^Tx fc°y ^^(0.431 mL, 5. 33 mraol)fcit>^^ n 
(5 mLHd&fll bfd^ p P^rM 4 — =• f p 7^-/1^(293 mg, 1.45 mmoDSr^Px., ^ 
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>r — (^^•9->'/B^K^^/v=9/i->4/i->7/3)-efifjKi- 5 r. £ ^J: 9 , l 

4 6 (460 mg, 70%) &#fc 0 
APCI-MS m/z: 542 (M+H) + . 

HWO 14 6 iAY&m 14 7) 

MMM 14 5 T?# btlfzit^^O 1 4 6 (74 rag, 0. 14 mmol) £ v 5 ^ a n y. ? (1. 5 
mL) \L.mM U70%^/V7 5; >-7K^^(0. 022 mL) £APx:^£-e 1. 5 0#P H 1Ji*£ bfc 

m 1 4 7 (22 mg, 36%) <H#fc 0 
APCI-MS ra/z: 448 (M+H)\ 
■$lMm 14 7 (-fk^^ 14 8) 

mmm 1 46 1 mm^ tt, mmm 145 -nm^tz.\^m 1 4 6 (72 m g , 0. 13 

mmol) £5 ir>^^ uy^7 5 >(0. 053 mL, 0. 80 mmol) £ 9 , ft&lfa 1 4 8 (48 mg, 

78%) *mtL 0 

APCI-MS m/z: 463 (M+H) + . 
MMm 14 8 14 9) 

HJfcflil 146i nWZ. LT, 14 5 t?#^^fd^#J 1 4 6 (71 mg, 0. 13 

mmol)4o £t>*N, N — i?* fvWt^- U^i^T 5 WO. 029 mL, 0. 26 mmol) «£ t) % Ifr^ 
#J1 4 9 (54 mg, 84%)&#fc c 
APCI-MS m/z: 491 (M+H) + . 

14 9 (<ffc£>#> 15 0) 

mmm i46t mmiz ^m^i 145 -e#^fi^b^ 1 4 6 (71 mg , 0. 13 

mmol)*5j;tf 2 -7 5 y^^y— ^(0.016mL, 0. 27 mmol) «fc «5 At^^O 1 5 O (57 mg, 
94%) £#fc„ 
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APCI-MS m/z: 464 (M+H) + . 
mMffl 15 0 (it-frfy) 15 1) 

MMM 1 4 6 t IT, ^&#>J 14 5 Tit^fbfcfb^ 1 4 6 (72 rag, 0. 13 

raraol) $5 J; T>* 1 - * f/Vk°^7^y(0. 030 mL, 0. 27 mmol) «fc <0 , ^^#3 1 5 1 (59 rag, 
88%) £r#fc 0 

APCI-MS m/z: 503 (M+H) + . 
MMm 15 1 Ofb^^I 15 2) 

1 4 6 £ TOM b"C> 0£Jfc0!l 145 T:Mbth±fc&m 1 4 6 (73 mg, 0. 14 
mmol) jo J:!/ 1 , 3 --?xis*ls*JT ^ ^(0. 067 mL, 0. 80 mmol) J: <0 „ 1 5 2 

(43 mg, 67%) £#£: 0 
APCI-MS m/z: 477 (M+H) + . 

15 2 UtSm 15 3) 

i 4 6 1 mm\^ it, ni&#y 145 x^hihtdt^ 1 4 6 (70 mg , 0. 13 

mmol) joit^N, N-i/*^/l>— 1 , 3 — v?T ^ is (0. 032 mL, 0. 25 mmol) 

<fc 9 x te^fe 1 5 3 (58 mg, 89%) £r#fc„ 
APCI-MS m/z: 505 (M+H) + . 
JIJS01I 15 3 15 4) 

###IJ 3 2 Titbftfofb-a^ £ f (520 mg, 1. 01 mmol) £DMF (20 mL) U 
3 hV ?-M3.03 g, 20.2 mmoD^iP^L, 100 o C"e 7 BtPeQ^ bfc 0 S^lC 

h V ^AT-^Ib MfiE3S*§ b fc 0 ^St-Tir h= h ]) /U(15 mL)*5«tt/ 70%^^ 
/V-T^ >-7k^*j£(3.0mL)3r;&nx., 2. 5 0#F^#bfc o £bf£> Mt3>> 

ft**- h y I7-M3. 04 g, 20. 3 mmol) 16. 5 H£|ffl8t#b;fc^ TkSr^Dx., ^ 

— (^nDt^A/^^/^- A-=40/l)-Cif§gbfc^ S^xf ;K* h V^-slU— 
v- a £ t K £ 0 , 1 5 4 (74 mg, 15%) £#/c c 
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J HNMR (300 MHz, CDC1 3 ) 8 (ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 2.28-2.41 (in, 2H), 
2. 96 (dt, J = 8. 5, 12. 3 Hz, 1H) , 3. 16 (ra, 1H) , 3. 38 (dt, J = 7. 3, 14. 8 Hz, 
1H), 3.53 (m, 1H), 4.21 (d, J =15.0 Hz, 1H), 4.56 (d, J = 15.0 Hz, 1H), 7.21-7.38 
(m, 5H), 7.86 (s, 1H). 
MMm 15 4 Mfc-g-fc 15 5) 

mmmi 3 5tmm^vx, #%#U3 i-vnhtit^t^Ta(Dm.mm.aoo m g , 

0. 240 roraol) N 1 3 - ( 3 ' — v 5 ^ f-jVT 5 / jJAotf&J % 

K (112 mg, 0. 720 mmol) x 1 - t K o ^ y / MJ 7 )/— /l^ • 1 7kfn#> (147 mg, 
0.960 nmol) i3 «fc 4 - ^VWT $ ,/Hafe&Sfe&(121 rag, 0.720 mmol) «t «9 , <ffc 

1 5 5 (76 mg, 65%) £r#fc 0 
APCI-MS m/z: 490 (M+H) + . 
^Jg^iJ 15 5 (^-a-#> 15 6) 

#%^j3 6t1|f)tlfc^ili j (479 rag, 1. 35 mmol) 3rDMF (14 mL) U 
N-t e r t -~? Y h /^^/USf V v">-(686 mg, 3.92 mmol), N- 

M Kn^r^yy h V TV— A-(930 mg, 6. 07 mmol)** <fc 1 3 - (3' 

-^W^y/PtVO jJJVtf&j * K(566 mg, 3.64 mmol) XL, SfflT? 

MI'S £ £ Met «9 , ffc-g^ 1 5 6 (160 mg, 25%) £#fc 0 
APCI-MS ra/z: 476(M+H) + . 
MMM 15 6 (-ffc-g-Jfe 15 7) 

H^$J 7 7 (Dig 5 £ It, HJi«f!I 15 5 "C# «b tbfcffc-n^fe 15 6 (160 

rag, 0.336 mmol)*5j:t) ? 4 mol/L ift-fk**-i^Bft^^7HSffi(3 mL) <fc <9 , -fb£-*B 
1 5 7 (40. 7 mg, 26%) fc„ 
APCI-MS m/z: 376 (M+H)*. 

15 7 ift&m 15 8) 

101 



nt&mi 3 5 tmm^vx, #%#j3 7-e#^tt^b^mm(5i8 mgj 1.40 

mmolK N— t e r t -Z? h ^r^-f V i/lJ /Vtf^/vy V isf (711 mg, 4. 06 mmol h 
N— t Kra^S"*^ h V TS— /U(968 mg, 6.32 mmol) jo J; 1 -^/U- 3 - 
( 3 ' - f/V7 ^y^n fcf/V) # AotfS^f ^ K (589 mg, 3. 79 mmol) i!), ft 
1 5 8 (222 mg, 33%) £#fd 0 
APCI-MS m/z: 490(M+H) + . 

15 8 (it-B-m 15 9) 

7©ii5 tmm^x^x, mmm 1 5 7-e#^tL^>ft^ 1 5 8 (222 

mg, 0.453 mmol):JoJ;U?4 mol/L ^bTkiSf-^M^^/Ht^O mL) <fc «9 . ft-g^ 
16 1 (37. 8 mg, 20%) £#fc 0 
APCI-MS m/z: 390(M+H) + . 
^JfeM 15 9 (it&m 16 0) 

###J4 £ IT, ##Fi]4 2 T?#<b*Wcftg^! q q (0. 0625 g, 0. 145mmol) % 

@£gg(0. 060 mL, 1.05 mmol). is? n ~fxi fcVV-T ^ V (0. 0414 g, 0. 725 mmol) do J: 
t^h y T-fe h^Tk^-ffc^St^ h !) <>-M0. 123 g, 0. 580 mmol) J; »9 N ik&%) 1 
6 0 (0. 0222 g, 32%) £#fc 0 
APCI-MS m/z: 473 (M+H) + . 
■m&m 16 0 (ft£-#> 16 1) 

#%M 4 ilH^tdbT, ###J4 2 -Xs'&htltllk&VD a q (0.0448 g, 0.104 
mmol), (0.040 mL, 0.70 mmol). ^e/Ujft J) :/ (0.0536 g, 0.535 mmo 1 ) *5 «£ X$ h 

VT± h^riyT^mit^^m-l- h V (0.0880 g, 0. 416 mmol) J; 9 . -ffc-g^ 1 6 1 
(0. 0222 g, 75%) £#fc 0 
APCI-MS m/z: 503 (M+H) + . 
Hi&#!J 16 1 Ut&® 16 2) 

#%0!|4 tllitUT, ##0||4 2T*#^tLfcft^q q (0.0463 g, 0.107 
mmol), (0. 040 mL, 0. 70 mmol) N 4 - ^ (0. 0536 g, 0. 535 mmol) 

&J:Tf h !!7t h*ci/7kmit*Vmi- hi) A (0.0852 g, 0. 403 mmol) <fc 0 N ft£- 
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#1 6 2 (0. 0502 g, 91%) &#fc 0 
APCI-MS m/z: 516 (M+H) + . 
^MM 16 2 {\k^m 16 3) 

^i£#J lilt IrUHIC LT, 159 -V%hKtz.it^m 1 6 0 (0. 0151 g, 

0. 0319 mmolK WtMiO. 013 mL, 0. 228 mmol) „ TirhT/^t K(0. 00705 g, 0.160 
mmol)*5<J;lK h !)7t b ^riy^mit^ ^PS^ V ]) ^ A (0.0405 g, 0. 191 mmol) X «9 . 
it&m 1 6 3 (0. 00510 g, 32%) £#/c 0 

APCI-MS m/z: 501 (M+H) + . 

mmm 1 6 3 oft;-^ 1 6 4 ) 

X^l 

#%#u 4©i@i ^m^LT, 4— <^yv/i-t o -<y ^^^^(0. 721 g , 

3.19 mmol). H^^-v 5 - t e r t — :/^vKl. 66 g, 7.61 mmol)*5«fctJ ? ^^ f^/W 
T ^ / t° y v^(0. 280 g, 2. 29 mmol) £ K) , 4 — O-yV/l— 1 - ( t e r t -:/ 
h ^ =. ;V) t°^< (0. 923 mg, 99%) ^#fc 0 

Xfl2 

(t e r t -Z? h^ri^/l^^/P) fc^< y v^(l. 09 g, 3.77 mmol)^ Xtf^tt 
^/W^v* R:fc^+&(1. 44 g, 11.3 mmol) J; 9 , (N-tert-^^ 

4 - y vVW) ? y V-^^-i? 5; #/W«y ^ (0. 326 g, 24%) 

##i?UCT2 ^IrH-H^LT, ±IB-C#fetLfc7^^7^ (N-tert-7> 

4 - y >Vw) y ^ / v=^^-ir 5: (0. 120 g, 0. 331 

mmol), t° y v^(0. 128 mL, 1. 58 mmol) *5 £ tflfrffc MJ ^ ^/VTir^vKO. 147 mL, 

1. 32 mmol) J: 9 , it&m 1 6 4 (0. 148 g, 84%) £r#fc 0 
APCI-MS m/z: 531 (M+H) + . 

mmm 1 6 4 orb-g^ 1 6 5 ) 
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m&M 3 7 1 rnwtz tt, mmm 1 6 3 -e#e>tbfc^^ 1 6 4 (0. 100 g , 0. iss 

mmol)*3 it; h y :7/M-n@^(0. 300 mL, 0. 317 mmol) <t <Q s fc&t&j 1 6 5 (0. 0815 

g, 99%)£#fc 0 

APCI-MS m/z: 431 (M+H) + . 

MMM 16 5 iik&m 16 6) 

m=mm nu huhk: tx, mmm i 6 4T~mbtbtzik&m 1 6 5 (0. 0307 g , 

0.0713 mmolh h V Ti? h =^>zkffffb* «7Uf-+- MJ * ^ (0. 0907 g, 0. 428 mmol) N 
BESKO. 025 mL, 0. 437 mmol) *5 XXfT-t hT/\<>? fc K(0. 020 mL, 0. 357 mmol) =fc 9 N 

1 6 6 (0. 0220 g, 67%) £r#fc Q 
APCI-MS m/z: 459 (M+H) + . 

mmm 1 6 6 1 6 7 ) 

^ Ifii 1 6 3 ©Ig 2 ^| ?>tl5 7 x - /> (N - t e r t -;/ h ^iy^/VTj?^/!^ 
- 4 - t°^y vvW y ^ y ^ = ^^-fe 5: * jV;*"S > {0. 204 g, 0. 563 mmol) ZMfr 
^(2.0tHL, 21.2 mmol) fd^fU 80°CX* 2 B#r H 1fft# b7c 0 ^&?B^&i$J!Bft 

-Cffc&U ^^JMirTS r t K X V . ik&m 1 6 7 (0. 214 g, 85%) £#fc 0 
APCI-MS m/z: 447 (M+H) + . 

mmm 1 6 7 (^## 1 6 8 ) 

MMM 16 6 X~mhfhtz.it^m l 6 7 (0. 210 g, 0. 470 mmol) ^y ^ y —/U (5 mL) 
tftty !7A • 7tK^P^»(0. 175 g, 0.470 mmol) *5 <£ t^TK^b^ !7H^ 
h y -7 A (0. 178 g, 0. 470 mmol) Sr^P^L, ^fiT? 30 #P^#Lfc 0 ^^w^AP 

x., y n a U7t 0 ^mmzMTkmrn-r h y ^^x«u 

/^=9/l) n t id «t 9 , it^-m 1 6 8 (0. 136 g, 71%) £#fc Q 

APCI-MS m/z: 405 (M+H) + . 



104 



MMm 16 8 (itsm 16 9) 

mM®) 8 6 £ LT, mi&m l 6 7 -C&hilitik&Qo 1 6 8 (0. 136 g, 0. 332 

mmol) x y (0. 0652 mL, 0. 806 mmol) $5 «fc tfHtffc; h V * f/U7tf/W(0. 749 mL, 
0. 672 mmol) <£ «9 » it^m 1 6 9 (0. 139 g, 86%) 3r#fc 0 
APCI-MS m/z: 489 (M+H) + . 

16 9 (fc^fe 17 0) 

mmm 3 7 1 rnrnz L-x s mMm 1 6 8 xmhtit^t^-m 1 6 9 (o. 139 g , 0. 284 

mmoDdoi-O? h ]) -7 (0. 900 mL, 0. 951 mmol) £ K> . it^^f 1 7 0 (0. 0997 

g, 90%)£#fc 

APCI-MS m/z: 389 (M+H) + . 

mmm 170 at^-^o 1 7 d 
mmm 1 1 1 1 mm^ it, hj&^i 1 6 9 -vn^fht^t^^i 1 7 o (0. 0313 g> 

0.0806 mmol) % h ]) T~t h * v-*^* tUtf- V ]) t?J* (0. 103 g, 0. 484 mmol) , 
BfSfc (0.025 mL, 0.437 mmol) jo ZZFT-t hT^ft K (0.0224 mL, 0.403 mmol) J; 

<9. it^-mi 7 1 (0.0211 g, 63%)£#fc 0 
APCI-MS m/z: 417 (M+H) + . 
mifcM 17 1 Ofk/B*% 17 2) 

#%#!j4 3 Tflt^ttfcfk-a-^J r r (0. 119 g, 0. 213 mmol) £r t e r t -^f;l/J 
/1. 3— /v(2. 0mL)^^?U N- (t e r t-7>^^;^'^) =su$ j^-;VT 

% >(0. 329 mL, 2. 13 mmol)*5 <£t£;*7 D^ter t — ~f V K(0. 263 g, 2. 34 
mmoD^H^, 18 B#r B 1ift#bfc 0 7K*5J:I51.0 mol/L^^O 

J -/i-=20/l) -e«^i-^) n i: Ki J; <9 x 1 7 2 (0. 068 g, 58%) £#fc 0 

APCI-MS m/z: 549 (M+H) + . 

mmm 172 ata** 173) 

^JS0!)3 7 £|^SlCbT,|£lfi0!ll 7 lT?#^tb^){b^#>l 7 2 (0. 116 g, 0.211 
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mmol) *5 «fc t5 h V 7/^oii(0. 300 mL, 0. 317 mmol) «fc <0 „ it^-^J 1 7 5 (0. 0186 
g, 20%)&#fc o 

APCI-MS m/z: 449 (M+H) + . 

mmm 173 om<a*#> 174) 

#3f#!i4 3X*nhfhfcik&m r r (0. 103 g, 0. 184 mmol) £; t e r t -zf^iVT 
^^-/^(S.O mD^fifU 2-*>Vj}-7 a y^;VT^ >-t£^?tfi(0. 103 mg, 0.184 
mmol) *5 J: y V A t e r t Y 3rv- K (0. 206 g, 1. 84 mmol) ^Px. x ^^t? 
15 B#PbW# U7t 0 ^j^^^7K*3 J;!^ 1 . 0 mol/L t&^£r>!jD;t. I^^^/l'-CjfitiJ U 

9/1/ 1) T~mm~tZ> r £ m J: «9 x {b^#J 1 7 4 (0. 0574 g, 67%) <H#fc 0 
APCI-MS ra/z: 465 (M+H) + . 

$mm 174 175) 
mmmi 7 1 tmrn^x^x, #%w4 4T#^ti^tis s (0.218 g( 0.380 

mmoD^rN— (ter t — 7* h 5-i/$> =c $ j — * v (0. 306 mL, 1.90 
mmol) *5 «t H^ter t -7" h K (0. 426 g, 3.80 mmol) bRjfc&1ttz. 0 

MMm 3 7 t IT, f y :7/M"n@^(0. 500 mL, 0. 528 mmol) -e«k 

3Si"S r &d J; «9 , -fk-g'fe 1 7 5 (0. 0346 g, 46%) £r#fc„ 
APCI-MS m/z: 463 (M+H) + . 

MMMl 7 5 UbfrVoi 7 6) 

Hi&#j]l 7 3 i»LT, ###|J4 4-e#^tL^)^^s s (0.122 g, 0.213 
mmol) , 2 - p< /l^^7 -7° h ^^/VT ^ ^m.W& (0. 122 mg, 0. 107 mmol) *5 J; D 5 ^; y ^ 
J* t e r t - 7 h v- K(0. 239 g, 2. 13 mmol) £ 9 , ^-g-fe 1 7 6 (0. 0626 g, 62%) 

APCI-MS m/z: 479 (M+H) \ 
H»J 17 6 iit^ 17 7) 
Igl 
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2-fc Kn^i/7th7x;y(1.03 g, 7.60 mmol) ^DMF (50 mLH^fifU 
M7k@^^(1.20 raL, 12. 7 mmol) *S £ I/N, N - f;V7 5: 7 t° y i/ls (l. 03 g, 

8.4immoi)^Dx., mu-v 4mmmwvtz. 0 s^m^tk^px, 

b ~? ^-^=20/1-^10/1) x*mm-$- z> ^ t iz: £ k>, 2- 

T-fe h ^r->T-fe f7xyy(0. 941 g, 69%) £r#fc 0 

^-NMR^OO MHz, CDC1 3 ) : 2.24 (s, 3H) , 5.35 (s, 2H), 7.45-7.54 (m, 2H), 

7.57-7.65 (m, 1H), 7.88-7.95 (m, 2H). 

XfS2 

±mX*nbthfr2-T± h^v-Tir b~7^/ ;x (0.637 g, 3. 57 mmol) £ ^ ^ y — 
;K15 mL) L> ^^H? 5: 3>;V/* i? KJ^^^(508 mg, 3. 98 mmol) &iP?U 

JcHiiB i/^d.OO mL, 12. 4 mmol)*5 £Tf b V * f/I/7tf;i/^ n ^ K 

(1.40 mL, 11.4 mmol) £30*.. 12 H#^JS# bf Co S^^^^fP^^TK*^" 

1 7 7 (0. 592 g, 39%) £#fc 0 
APCI-MS m/z: 420 (M+H) + . 

17 7 (-fb^ 17 8) 

2 3 -e#^tt^){b-^4^w(0. 304 g, 0. 806 mmol) pp^ ^(15 mL) 

W&flIU N, N' -jj;\>if^;Vi/y( % ?-J— ,V{Q. 539 g, 3. 32 mmol) ^P^l, ^ 
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:n?Vl,=4/l-*2/l— 1/1) T*ffiM-fZ> rtlUt) N fc<8^» 1 7 8 (0. 360 g, 95%) 

J H-NMR (300 MHz, CDC1 3 ) : 1.27 (s, 9H), 1.31 (s, 9H), 5.28 (d, J= 11.0 Hz, 1H), 
5.63 (d, J = 11.0 Hz, 1H), 7.06-7.09 (m, 1H), 7.25-7.45 (m, 6H), 8.03 (br s, 
1H), 8.10 (br s, 1H). 

mmm 1 1 8 (it&yo 179) 

MMffl 17 7 •V&htlftfc'&Vs 1 7 8 (30. 8 mg, 0. 0653 mmol) £: i?? o n * fr >- 
(2 mL) IdjgA? U 2— J J —7\s (0. 0784 raL, 1. 31 mmol) SrflBx., 3 

1 7 9 (27. 1 mg, 89%) <H#fc G 
ESI-MS m/z: 465 (M+H) + . 
H»!l 17 9 (it&m 18 0) 

178t mmz. Lt, ^Jfetfil 17 7 "C# ibtlti4b&®> 1 7 8 (30. 8 mg, 
0.0653 mmol) jo il^N-xf /Vxf l/yi?7^ (0.138 mL, 1.31 mmol) £ (9 , <{fc 

1 8 0 (23. 6 mg, 74%) £r#fc 0 
ESI-MS m/z: 492 (M+H) + . 
HWlj 18 0 18 1) 

178i LT N HJ£^ 17 7 X*m b tltiib&M 1 7 8 (30. 8 mg, 

0. 0653 mmol) £> <fc 1 - (2-75 / oc^/i.) t°n V >>V(0. 166 mL, 1. 31 mmol) 
<fc <9 * 18 1 (26. 5 mg, 78%) £#fc 0 

ESI-MS m/z: 518 (M+H) + . 

HJ60U 18 1 18 2) 

8 -e# £5 thfcikG-®) g (0. 189 g, 0. 469 mmol) & * ? J ~/U (6 mL) fofeM 
U 0-^f;l/k KD^i/;l,7^yi|tt(51.7 mg, 0. 619 mmol) &lJQZ_ x MMX* 
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til £ 9 N 1 8 2 (0. 174 g, 86% ) $r#fc 0 

APCI-MS m/z: 433 (M+H)\ 
HJ£0!l 18 2 0fb-a-#7 18 3) 

H!§&#) 18U P]^^ L-Xs ###!J 8 "C# h^tz.\^m g (0. 191 g, 0. 474 mmol) 
& <fc t^>ffc fc Ko^Wy^')^ (42. 5 mg, 0. 612 mmol) =fc *9 x it^^O 1 8 3 
(0. 146 g, 73%) 
APCI-MS m/z: 419(M+H) + . 

WT^#%#J 1 ~4 4Xmhtb^^ma ~ s s CD#5t^^9^~^l 2 gH- 
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igi 

^tf-fc * #yW^ R^®^:(8. 30 g, 65. 1 mmol) & * ? / —/V(50 mL) tM^7k(50 
mL)<Dm&mmzm%l^ ^O-y^^mm^^in.O mL, 98.2 mmol) *5 J; t^MiM. 
^(l.OOraL, 12.0 mmol) 11 B#F^# \^tc 0 #TfctJ bfcg^S: 5 El U 

* ? /— /ux* W&Vtz.%k^ |£j!£L* 3 -7x=;u- 3-^-i?5;*7/w^// :7°n t° 

^^S^^vl^^TVHll. 1 g, 64%)£#fc 0 
I© 2 

^"T/V (2. 03 g, 7. 65 mmol) £: n n ^ ^ ^ (40 mL) U t^i^y (4. 00 mL, 
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49.7 mmol) jo X T$%kit b V * f ;W7ir^;l-(5. 60 raL, 45.5 mmol) Sr^Dx., W&"XZ 

12 B#ngi»#bfc 0 Ritm^^mTkm-r b y ? ^mm^M^ ^?a-c£ i 

a (3. 25 g, 98%) &#/c 0 

1 T?# h tlfcik&yo a (519 mg, 1. 20 mmol) ^THF(10 mL) iZ&ffl L7t 0 
^tf>*»£- 0°C(31^ipU^, TK^t^-f y^7/V^^© 0. 93 mol/L 

(5.30 mL, 4.93 mmol) x. , 2.5 B#^ii#bfc 0 ^^^^ItR^ 

^ n-7 h >f^7 4 — (^^rf-^/g^^^c^-/l-=4/1^2/ / l)-^*i^-t" -5 - £ J: 9 , 

b (348 mg, 74%) £#7c„ 
ESI-MS m/z: 392 (M+H) + . 
###0 3 Offc^c) 

###!J 2 "C# h tLfc4k&!$) b (234 mg, 0. 597 mmol) £: nn^^ydo mL) 
U -Zl ? n A^fc° y v?^i r> A (783 mg, 2. 08 mmol) ^Dx., ^^1? 60 H#P^£|2 

^ n-r h^7 7-r — (^dr^^/ / @^^^^/P=4 / /l-*2/'l)-C*SMt"-5 ^ £^«fc 19 , 
ItS-m c (155 mg, 67%) £#fc G 
#%#!I4 Offcl^d) 

###J 3 -C# btlfc4k&!&9 c (55. 8 mg, 0. 143 mmol) £r 1 , 2-v ; ^aa^^^(5 
mL) fcjgflf b N (0. 0450 mL, 0. 786 mmol) s n - \?>VT % 1/ (0. 0538 mL, 0. 654 
mmoD&J;-^ h y T± b * ^Tkmit* V m-T b y ?A(130 mg, 0.612 mmol) £#Px. 

12 0#p^#Lfc o fcfcmzmumwuTkm-r b y v^fcmm&o mD^px., 
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/* ? y—^/mr>*:~77k=ioo/io/i)x» ! mmirz>- tin*, v , it&Md 

(51. 9 mg, 84%) £#fc e 
ESI-MS m/z: 865 (2M+H) + . 

X@l 

s</ ^(8. 13 g, 42. 3 mmol) t ^ Z> /V/^J K(3. 86 g, 42. 3 mmol) J: V) n 3 - 

b^rv^- 1 -:7^^^- l -^n/sV ^ = ^^-fe* #/W^>/^(10. 6 g, 
94%) £#fc„ 

— /U- 1 -^d/V ^ = ^^-fe5:^7/W^y^(7. 76 g, 29. 2 mmol) N fc° y 3 
mL, 140 mmol) *5 <fc TfM.it hV * ^J^T±^/U(14. 4 mL, 117 mmol) £ <0 . e 
(9. 70 g, 77%) £#fc„ 

###ij2 t»LT, ##M6-e#^^fc^^Ie (1.50 g, 3.46 mmoD&J: 
^TkHteiM yy'f/W^^AO 0.93 mol/L -^^V?^ (12. 5 mL, 11.6 
mmol) J: <0 > ffc^^ f (1. 49 g, 100%) <H#fc 0 

#%#J8 ut&yog) 



tmmizvx, ^mm7 xnhfhtz.ik&m i a.oo g , 2.47 mmoDjoj: 

^D^t°y^nr>A(2.94g, 7. 81 mmol) £ <9 % g (517 mg, 52%) 

/ <— O 

###)9 (te^h) 
X^l 
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J >(0. 588 g, 2. 85 mmoD^o £ZP^3r± $ R(0. 260 g, 2. 85 mraol) i <Q 4 

-TJ/WtftV h^riX- 1 — /I/— 1 / ^ = ^^-ir * ^7/W^l/^(0. 700 g, 

88%) £r#fc 0 
IS 2 

— /U— 1 J y=ftt^/W^>(0. 700 g, 2. 51 mmolK t° U (0. 431 

raL, 5. 34 mmol)*5«ttFiS'fk hV * ^7tf;U(0. 549 mL, 4. 45 mmol) J; V) * -fb^ 
i^Jh (318 mg, 64%)£r#fc 0 
1 O Wk-g-ft i ) 

##^2t^iiCUT, ###ij9T?#^*tfcfk^%h (667 mg, 1. 49 pnol) *S «fc 
t^TK^ky f>>A7/l/^^A© 1.00 mol/L ^^rf" V^?^(3. 00 mL, 3.00 raraol) 
«fc <9 , fl^fe i (0. 393 g, 63%) £#fc 0 
ESI-MS m/z: 418 (M-H)". 
#%0«J 1 1 j ) 

###J3 ^[^^t-bT, ##0»J1 O -C^^tbfcfk^ i (338 mg, 0.805 mmol) 
*5 «fc TP— * P A^? tT Uv?=^ (878 mg, 2. 33 mmol) £ Y) , it&Vo j (189 mg, 56%) 

#i i 2 wk-a-'fe k ) 

2 — T ^/7t h7x/ ^^j^(2.93 g, 17. 1 mmol) ^Tir }> U/WlOOmL) 
~£S8fc— £? — t e r t— :7*5vK5.09 g, 22.9 mmol) j3 <fctK4 — i?t 
;VT % J t° y i?>-(2. 21 g, 18. 1 mmol) £#P;i. i^t* 10 B*W0l#bfe. S/S^^ 

<7VW# 7A^dy^77^- (— ^i^>'/@^^^/^=9/ / l-^4/ / l) fcfflMBI U 
2- (ter t-7*f^;^/V7U) Ti? h 7 ^ / ^ (865 mg, 21%) 

/ u- o 
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Xg2 

±BB-C#k*Lfc 2 - (ter t — :/ h ^i/*;U/K^;l/7 ^ / ) 7t h7x/> 
(851 mg, 3.62 mmol) & * ? / — /V(20 mL) U ^^-fer $ % /Us<i? Ki£i£4£ 

(1.03g, 8.04 mmol) ^P^L, 15 B#P^# Lfc 0 S^^tK^D^., 

^^^^BEW*i-6-i:^J; t), 2- ( t e r t -y>^r^;^;i,7 5 /) T 
-fe h^^/^=^-^-fe^^7/W<y^^#fc 0 nbtltc2- (ter 
/V^T^y) T-fe f7x/ ^ = ^-^-ir n n ^ ^>-(50 mL) 

fcl$g$?U t°y ^>-(l. 75 mL, 21.7mmol)*5j:l5^k K V ^/l^Tir^vK2. 23 mL, 
18. 1 mmol)^Px. N 1ST* 16 B#W»^bfc 0 ^^MfP^@t7K^^ h ^ ^AtK 

& v- V 13 >f;Vt} =7 J*? n h^77 *- (^ :3 r-t>->/@^@?^^/l- = 9/ // 1^4/l) 
TffiSL, {b^k(910mg, 53%)£#/c: 0 
APCI-MS m/z: 477 (M+H) + . 
1 3 ({fc-^m) 

#%#IJ 1 2 t?# bttfc^^Jfe) k (369 mg, 0. 770 mmol) ^^^DD^^y(10 mL) 

Lfc 0 ^ o^^^ h v y^Jm bhrgl. o mD £ipx_ x ^?&-e 2 Bf P4JJS# Lfc 

S^?:i)±i*t, 'fb^m^ hV ^/^n^^(436mg, 100%) t tt# 
1 4 (fc£-#> n ) 

X® 1 

»^7^7^(II) (125 mg, 0. 559 mmol) *5 J;!^ M) y ^=.;VHr^y ^ >"(317 
mg, 1.21 mmol)2rTHF (50 mLM-}^? bfc 0 Z.<DW&\Z.\Z- ter t-^h^r^ 
7j/lx^-/lx- /3 -T^ — ^(2.07 g, 10.9mmol) x y /k/j?n ^g&Q. 61 g, 13.2 
mmol) x ^WtK (0. 477 mL, 26. 5 mmol) *3 £ XI h V * ^I^HtR^ (3. 23 mL, 15. 9 
mmoD^P^fcm. 60°C»^U, 24 0f^Wbfc o ZWilZ- 
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V. 



U3-(ter t -7* Y*^* /XstS^^T 5. 7)-7°u ¥^7 ^ / ^(1. 85 g, 68%) 

Ji!B-?#£>tWb3 - (t e r t-/h^r^;^;V7^/) — M°3r7 ^ / 
X513 rag, 2. 06 mmol)£rp< — /l-(40 mL) Lfc 0 r O^r^^^^-ir ^ 

^^M^^mg, 4. 40 mraol)^0^ s g?&T* 8 B#r B 1it# bfc Q RfomiZ-fcZ 

-e^Mbfc^, M££$cJ±®*U #m£,@&(3- (t e r t-7~h*>-*^i$ 
^7 5 7) t°^-7^/ ^ = ?-jr±*7J^s<l/^ ; 513 mg) £#fc 0 #^^fc 

fP(198 mg) £^ n n ^ >-(10 mL)Jc:^?Lfc 0 r. CO^^td h° y v 5 ^ 
(0. 300 mL, 3. 73 mmol) *5 «£ TfM.it V V * f/I/7tf/V(0. 415 mL, 3. 37 ramol) %M 

v?77 j—{^^i//m&^^>\'=2/\)\z.xmm\^A^mri 019 mg, 82%) 

APCI-MS m/z: 491 (M+H) + 
1 5 tfbl^ o ) 

37i LT X #%#J 1 4 ntiit^-m n (274 mg, 0. 557 mmol) 

*5J:tXh y 7/^n^(i.0mL)«t 9, ft^feo ^ h y 7;^n^tt LT(252 
mg, 90%)#fc o 

APCI-MS m/z: 391 (M+H) + . 

1 6 (it-a-m p ) 

■Mmt-r h y »7 A (2. 68 g, 66. 9 mmol) (2 mL) t-^f U 1 , 4 - ^-^-t>- 
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^(4 mUSrap*., #C V ^###J 9 t?# 5 it&m h (9. 65 g, 22.3 mmol) SrJP*. 
fc c NF^lfcf, lmol/L i&®K20 mL) *5 i TJ?tK (30 mUSrJD*., #fUj 

b 1t &^.H, Sr 5 & b fc 0 # P> tlfc B A %7k£blZi?4 yT'v fcVUoa— T /^T* 
i5fc#bfc^ Mi±^-r5 ^ t K X <0 it&m p (9. 17 g, 95%) £#7c 0 
1 7 (fcl^ q ) 

1 6 X^hthf^t^^O p (4. 44 g, 10. 2 mmol) £rt e r t - 7 5 y — 
(100 mL) t^U, 80^(^0^ bfc 0 r 1- h y ^)\>T * Wl. 4 mL, 10. 2 

mmol) $o <£ T^Tv^fcv* 7^ (2. 2 mL, 10. 2 mmol) ^JDX., 9 
tiffflMW bfc 0 R^^^JET^ U 7k (100 mL) £#P ;t@m^^/K300 mL) Xfy 

m bfc 0 mmm^muim.* (50 mD u^m, istWl®^ h y ? a-t?^ u 

ixf;l,=3/l)TiSt5rttj:^ fcl=^q(l.91 g, 3. 78mraol) £#7c„ 
###!J 1 8 Uk&M r ) 

1 7 X^btlfcit&m q (1. 91 g, 3. 78 mmol) 4 mol/L i&^Tk^-I^ 
^/W50 mL) lZ.mm U 30 #R8fi£B bfc„ ^£§r^/±gir U r <Z) 

i&@£^(l. 43 g, 3.24 mmol)£#fc„ 
APCI-MS m/z: 405 (M+H) + . 
#%#J 1 9 (ifrkm s ) 

#%#J 7 X^htltlik&yQ f (508 mg, . 1. 25 mmol) ^^Dn^^y(20 mL) t£ 
h y ^ W $ ^(0. 251mL, 1. 80 mmol) ^MtL, O'Ci^ifl bfc 0 #CV^\ 
^ ^^/l^—zl^ n^-r K(0. 116 mL, 1. 50 mmol) ^P^U ~M.^X 30 ^^il#b 
fc Q /^jS^Klzk&J;^ 1 mol/L ^^^JPx.. ^ o n^/ixAT*tttBbfc 0 ^$£JI£f& 

£ x fb^fe s (0. 623 g, 99%) £#fc 0 
APCI-MS m/z: 484 (M+H) + . 

m^m i ©ig2 1 mmiz lt, ##011 6 ©ig 1 x^btiz 3 - ^ h ^v^^ 
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# — JV— 1 -7x = IV- 1 -/n/V = ^ *;W^yXl.OO g, 3.58 

mraol)£^ y^^V /V? P KQ.49 mL, 14.3 mmol) :to £ T>* fc° ]) v^Cl. 48 mL, 
17. 2 mmol) £^J&£ii:fc 0 

^CVN-e s ±fE(^/S£/&#?£ 5 mol/L 7»fb^ h y VJ*7i<.mmaO mD^tM 

mol/L (200 mDMf&TU #fffi bfc &&ftJ»£Mt U l^It?.;^ 

IZ-XV ik&%0 t (1. 39 g, 99%) <H#fc 0 
2 1 (fc-g^ u ) 

#%#>J 2 0 -e^ibfrfclb-n^ t (1. 39 g, 3. 55 mmol) £TH F (10 mL) (C^?bfc 0 
^(O^^^N, O-v'y^/l/t Kn^r^T^ ^^^(0.416 g, 4. 26 mmol) & J; 
I>*N, N-J&A'atf^/l'^-f ^ /I- (0.634 g, 3.91 mmol)^Dx. x ^i&T? 1 5 

B#P^#Lfc„ S^{C7K^PX, ^ ci n^^AT^UiUfCo ^Jl^ 1 mol/L i& 

S^rv^y tttffrtl^ p-v h ^7 7^- (^ p P/fr/l'A/y ^ y — /V=99/l-» 
95/1) T^Mi~5 - £ M <fc 9 , Ibl^ u (1. 02 g, 66%) £r#fc 0 

mmn 2 2 ab-a^ v ) 

2 1 Tit *b thfaik&yo u (0. 372 g, 0. 856 mmol) T H F (15 mL) b 
fc G r<D^£0^fc:ML/c:^ Tk^Hb^-Y Vrf^-^T)^%^ V A <D 1.01 mol/L 
^17-^^(1. 68 mL, 1. 70 mmoD^inx., 2. 5 B#P B 13f# bfc 0 S^^^MTk^t^ 

^ h y ^ a jo zumnUim-i- h y ^ATR^^nx, $ 1 J3%m#b/c^ M 

^p-^i>^^7^— (-^-y-^/si^^A^/i) -csih-s- «9 , <b-a* 

^) v (0. 249 g, 77%) 

mm* 2 3 ab-a-^w) 

HJS^I 17 6 -V&blMtik&Vo 1 7 7 (0. 585 g, 1. 40 mmol) ^y ^ 7 — Ml 5 mL) 
f-^t?U T~ h y ^ Ay h 3r~> K(0. 170 g, 3. 14 mmol) &J}UtL, ^ET? 6 B#P^# 
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— (^^-y- ^/g^^A^g/i-^/i^/i-^i/i) Tilt sriti^ >fb-^ 

few (0. 206 g, 39%) £r#fc 0 
APCI-MS m/z: 378(M+H) + . 

Tk^ff^ h.y ^ A (2. 7 g, 67 mmol) £tK (23 raL) U * ? J —?V (30 mL) 

^AP^lfCo ^ (D^^GC, #%0!J 9 -Q^hfhtz.\Y,^m h (254 mg, 0. 567 mmol) ^iPxi. 
^a-C 5 mmmW\^tc 0 fcitsWilZ 1 mol/L i£®K20 mL) jo £ tFzk (30 mD^AP^L, 

$6#L/c:^ ^ff^i-^>^i:^j:i9, tel8^x(234 mg, 95%) £#fc 0 
'HNMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 1H) , 
2. 10-2. 35 (m, 2H) , 2. 50 (m, 2H) , 3. 10-3. 20 (m, 1H) , 7. 23-7. 35 (m, 6H) , 7. 92 
(br s, 1H). 

###| 2 5 y ) 

^-/i.(i.00 g, 7.57 mmol), 3- (t e r t --f^-fV-J y=f-j^ 
y/W^-^rv') 7x^#ny^(2.23 g, 8. 84 mmol) x f!i7x=;W*77^y 
(0.280 g, 1. 07 mmol)$5j;^^N 0 yi>>7Aai) (0. 10 g, 0. 46 mmol) £ T H F (20 
mL)^Sg$IU 7K(0. 340 mL, 18. 9 mmol) jo £U?3$7ktV< ]) ^@£(2. 30 mL, 11. 3 mmol) 

12 5SM^IJ^^^ n-x' h?°7 7-< — ([hW : Hi-Flash™ column, ^^l^--^ 

*v^/mm^^==3/2)-?mm-tz>~t\c£ «9. 4- (3-t e r t-y^/v 
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23%) Sr#fc„ 

APCI-MS m/z: 323 (M+H) + . 

1 ©Ig 1 t mmfc LT, _b|B-e#e>tbfc 4-(3-tert 
^f^V!);Ut*y7i=;>) -4— ^-^y^^;^p<^^^^^(557mg, 1.73 
mmol) £r^*£^ (f&?&) $5 <fc ZP^tt * >&/W<$? K(481 mg, 5.28 mmol) bfcfc£l£Z> 
^ <9 X 4- (3-ter t -^f/V^ 5vUv-y /V^-^ y /W) -4 — 

^^-ir * ^/W^/y^f;^^ ^vl^nJX tvU- (540 mg, 79%) £#fc c 



#%01J1 ©Ig2 tUg^LT, _LiETl#«btLfc4- (3-ter t -^f-yl/v^ 

(540 rag, 1. 37 mmol)£:t o y ^^(0.662 mL, 8. 19 mmol)*3 XTfMit h V * 5vi^Ti? 
=f-;V{\. 00 raL, 8. 12 mmol) bKJfc£M:Z> ^b\CXV, ik&Sfo y (309 mg, 40%) 

APCI-MS m/z: 564 (M+H) + . 



m^m 2 6 at/a-#> z ) 

2 5 X^btltclt'g-yo y (246 mg, 0. 436 mmol) £rTHF (10 mL) \ZLf&j& U 
7K<ftT\ TkMiv^ yyf/W^->A(l. 01 mol/L hAo^igjfc, 1. 38 mL, 
1. 39 mmol) l^^t? 2 B#RTO££ bfc D £ k ^RJtm\^mit^4 Vyf^jV 

T,V % A (1.01 mol/L h/l^n^g^, 0. 86 mL, 0. 87 mmol) ^JP;^ 1 B#P^££ 

LfctL ^Mm^ b y yj*7kmm& xumtk^m-)- h v ^^m^ mux 45 
ftmnwvtio itis^assiju ^na^ufc^, mt* wmm^^v-^vy* 

z (145 mg, 62%) £#fc 0 

'HNMR (300 MHz, CDC1 3 ) § (ppm) : 0.17 (s, 6H), 0.96 (s, 9H), 1.29 (s, 9H) , 1.33 
(s, 9H), 1.57 (m, 1H), 2.05 (m, 1H), 2.29 (m, 1H), 3.13 (m, 1H), 3.70-3.80 
(m, 2H), 6.70 (m, 1H), 6.80 (dd,.J = 2.0, 2.2 Hz, 1H), 6.93 (m, 1H), 7.17 (dd, 



Ig3 
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J = 8.1, 8.1 Hz, 1H), 7.89 (s, 1H). 
#%0)J 2 7 {it^m a a ) 

2 6 ^ tvfcf b-a-^J z (72 mg, 0. 13 mmol) ^^np^^yd mL) \Z.¥& 
M U ~ * P A^fc° P^^A (156 mg, 0. 415 mmol) ji, ^M.X* 24 B#|^# 

>-=9/l) -e^Mi-S r I- «fc 9 , \\L-&m a a (43 mg, 60%) &fflt 0 
APCI-MS m/z: 534 (M+H) + . 
2 8 (fl^#f b b ) 

###J 1 4(DJLM2(Dtpmfch UT#^>*t5 3 - ( t e r t -T'h^^/^ 
/VT5:y) 7 , Dt°t7x/y = ftt^^;W^/y(4.07 g, 12.6 mmol) ^Ti? h 
W20 mL)iC^?t, v^(5. 4 mL, 63. 1 mmol)*D J;D ? MtR@^^(6. 0 mL, 63. 1 

^At^iiLx i&j&£3&E©* bfco * / — /K30 mL) *S «fc fc K7^ • 

l7kM3(20 mL)£rJP;t, ^ii.-Cll^lKH)H^bfc. ^Ofi^C 1 mol/L SSB&IKLtL^ 

ft*U *&*fc*ri£JE#*bfc. ift^y/otVVx-T/l' (30 mL) 

vxvv — \^tzM. ^mfo&Wfrv, mj£&m-f z> iti^k^fcb b (4.38 g , 

' 95%)£#fc G 
APCI-MS m/z: 365 (M+H) + . 
2 9 Ofb^Jfe c c ) 

8 iPl^^UT, #%#!J2 8 T#^tbfc'fb'^#lb b (103 mg, 0.283 
mmol) „ 4 — -? u^zf^- V P7-f K (0. 082 mL, 0. 707 mmol) „ t° ]} *?Zs (0. 072 mL, 
0. 848 mmol)4o .tt^g^H^ h y <7 A (232 mg, 2. 83 mmol) <fc V . it^^O c c (103 mg, 
84%) £#fc 0 

APCI-MS m/z: 433 (M+H) + . 
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m^m 3 o ({t^#j d d ) 

MMM 8 1 t mfikfc It, 2 8 X*&ibtltz.4k&go b b (400 mg, l. 10 mmol) , 

tT y v 5 ^ (0. 222 mL, 2. 75 mmol) „ 5-/n 1/ ]) ?X<? u J << K (0. 367 mL, 2. 75 
mmol)*5 Y V $ A (225 mg, 2. 75 mmol) «t «9 , d d (490 mg, 100%) 

J H NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.44 (s, 9H), 1.85-1.98 (m, 4H) , 2.30 (s, 3H), 
2.44-2.55 (m, 3H), 3.17-3.29 (m, 2H) , 3.68 (m, 1H), 3.86 (m, 2H), 4.64 (br 
s, 1H), 7.21-7.33 (m, 5H). 

MMM7 7©It5i»LT,##fjl 2X*m<btlZ>it&y>)k (3. 13 g, 6.57 
mmol)*5«tr5 4 mol/L tftfbfc*-fflsife^^l4gift(30 mL) i ^ % ft^mOMS 
(2. 80 g, 

*H NMR (270 MHz, DMS0-d 6 ) 8 (ppm) : 1. 17 (s, 9H), 1. 32 (s, 9H), 4. 06 (d, J = 13. 7 
Hz, 1H), 4.21 (d, J= 13.7 Hz, 1H), 7.20-7.44 (m, 5H), 8.30 (br s, 3H), 11.17 
(s, 1H). 

&mw 3 2 at-^m f f ) 

3 1 X*'&btlfcit&y0m(DffiMM.(.2. 80 g, 6. 78 mmol) £r v 5 ^ n n ^ * > 
(50 mL) b , 7K^T. b y *-f-?VT ^ > (3. 80 mL, 27. 3 mmol) jo J; 3 - # 

n o-^n/N^^/l/^^/U^ p ? ^ K(l. 24 mL, 10.2 mmol) SrAPit. ^i&gT? 20 # 
P^Jft#bfc 0 S^f&fc:7M3j;TJ? 1 mol/L m^^Px., ^t3D*;^fttfflLfc 0 W 

;KD^^l-e MJfai/-> 3 yf?>r £ m j; 9 , f f (3. 01 g , 86%) 

ESI-MS m/z: 515, 517 (M"H) _ . 

3 3 (^-a-^j g g ) 

###!jl 2(DXm2C9^^f$:i: bT#^tL5 2- (t e r t -7 V^jJArifc— 
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frT^S) T± h7xy ls=^*± 5 ^7/W<y f ^(2.91 g, 9. 44 mmoDfc&fcRftSfc 
(30mL)^P^ 130 , C-e5^M, JfcV^-C 70°CT 1 B#P^#U/c 0 S^tt s 

«t 0 . g g (2. 06 g, 56%) £r#fc„ 

APCI-MS m/z: 393 (M+H) + . 

3 4 (4k&m h h ) 

g g (2. 01 g, 5. 12 mniol) &:Ti? h =• h ]) /U(20 mL) 
M^fl¥U t K7^> • 1 7KfP#5 (8. 0 mL, 0. 16 mol) 5rJ0x.x ^?&-e 6 B#ffljft# b 

7 4 — (U4# : Hi-Flash™ column, ^^t y/^x^;l/=2/3) T*ffi®f5 r i ^ 
«t «9 . it&M h h (1. 42 g, 79%) ^r#fc 0 
APCI-MS m/z: 351 (M+H) + . 
3 5 (4k<a-m i i ) 

HWll 8 8 t fflWtfc U, ###J 3 4 T?# hfLtz-it^-^) h h (1. 01 g, 2. 88 mmol) 
% t° y ^ (0. 585 mL, 7. 23 mmol) *3 J; tM - ^ n ^e^^- y a ^ K (0. 840 mL, 
7. 24ramol) iSjS^^i, DM S O (20 mL) ^ gftig-?- f y (608 mg, 

7. 41 mmol) X^mrT^ iiiCj:^ ffc£-$J i i (0. 99 g, 82%) &'&fc 0 ' 
APCI-MS m/z: 419 (M+H) + . 
3 6 (fc<8"& j j ) 

mmm 7 7 coit 5 ^ patnc lt, 3 5 -e# ^n-rc^fe i i 0. si g , 

9. 10 mmol) £ 4 mol/L i^T^-g^c^/i^g-^ (30 mL) \zMf& L, ^fit? 30 ^|HJ 

ii#L7c 0 s^^^GE^^b/c^, as&v^^/i^— ^/^-ey ^ y — 1-5^ 

£: Id «t v) \Y&m j j (2. 64 g, 91%) Sr#fc 0 

APCI-MS m/z: 319 (M+H) + . 
3 6 Ut&m k k ) 

m%&ffl8 1 i^itat, ###|3 IX^btlZik&mii h (L57g, 4. 48 mmol) x 
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fc° y is Is (1. 20 mL, 13.4 mmol), 5 U V jU? n K(l. 50 mL, 11.2 
mntol) XXf&m-T h!)^^(3.7g, 44. 8 mmol) J: K> VciifyQ k k (1. 85 g, 95%) Sr# 

APCI-MS m/z: 433(M+H) + . 
3 7 (ft^mm) 

7<7)Xig5 ir^-Ut, 3 6 Tit btb^k-^#J k k (1. 85 g, 

4.28 rmoDioXU 4 mol/L J&{b*§K-@1^:^/H« (20 mL) £ K> , jb^mm 
(1.42 g, 90%)£#fc o 
APCI-MS m/z: 333 (M+H) + 

3 9 Ut&m n n ) 

Igl 

(0. 299 g, 1.28 mmol) #3 £ t>*^-^-fe ^ # /W< ^ K££®^ (0. 490 g, 3. 84 mmol) J; 9 , 
5 - (7 h isj3sVi£~/V) /^n7x7 ^=^^-fe $ X^*^)) £#7t 0 

I© 2 

#%#| 1 OI@ 2 i: IT, ±MX°mh%ht^ 5 - (7 h ^ v-#A^-/I-) 

I/n 7 7 ^ = ^^-fe 5 ^7/^^^^(0.233 g, 0.994 mmol), t° U ^ (0. 387 mL, 
4. 78 mmol) *3 J; h V * f/^7tf^(0. 444 mL, 3. 98 mraol) <£ K) , it&fy)n 

n (0. 200 g, 42%) £#7t 0 

#%^y 4 o (jb-a-^ o o ) 

m^m 20 1 mmz u-c, 3 9 -cm^nr^t^ n n (0. 200 g , 0. 420 

mmol), 5 mol/L TK^fb^ h y V J*7k&W(W mL) #5 £ ^ / — /I- (20 mL) £ *9 it 
&m o o (0. 185 g, 98%) &#7c 0 

4 1 Offr£#> p p ) 

#%#<J2 1 £ IH^C LT, #%0!l4 0T#ib*L5<fl:-^#Jo o (0.200 g, 0.447 
mmol), N, N' — % * /K79. 8 g, 492 mmol) jo<tt^N, O — 

S** f/Vt Ko ^V/l/7 5: >-^m^(6. 2 g, 64. 0 mmol) «t <9 , p p (0. 198 g, 
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90%) £#fc 0 

4 2 UkG-m q q ) 

###12 2 ^IDil^L-C, ##f!l4 1 T^t^ixfcfk-a-^p p (0.198 g, 0.404 
mmol) jo £Xf7kMlki?-4 yJf-fVTtV* ^.^(0. 95 mol/L — ^^lyMWL, 0. 51 mL, 
0. 485 mmol) «t K) , it&Vo q q (0. 154 g, 88%) 3r#fc„ 
4 3 Ut&m r r ) 

###| 7 "C# e> tltdk&m f (0. 541 g, 1. 33 mmol) n n ^ ^ ^ (7. 0 mL) 

h ]) if ^7 ^ ^(0. 464 mL, 3. 33 mmol)*? £X$p - h^xy^/b*- 
/V^ p 7 4 K (259 mg, 1. 36 mmol) £r#n;L N 15 tifffl^W Ufc 0 Sifc^- 1 . 0 

h y ? a« u ^^^je®* bfc 0 SsiS^ y # 7 a * a 

v^77^-(^nn *c/l^A) -Cff 3Ki~S - i «fc 9 % r r (0. 515 g, 69%) 

APCI-MS m/z: 560 (M+H) + . 
4 4 s s ) 

43t l^gltt: It, 1 O •V&htbZik'&to i (0. 405 g, 0. 965 mmol) , 

b y ^=f-;VT 5: ^(0. 336 mL, 2.41 mmol) *5 .fct^p — h/H^;*/^ - /ix^ p 

K(202 mg, 1. 06 mmol) i <0 , s s (0. 277 g, 50%) £#/c„ 

mmm 1 ie^j cfta^ 7 ) 

2 8 6.8 g *$ <£ T$m$vWWffi 6 0 g&^^U rtU^t Kn ^ci/z/n tVHr/l^n 

S*£Lfr^^ti-S 0 ^torTyylv^^^Ai. 2 
g^P&T^U tl8mmC7)^^^ofc:tT« (l&TkftMR T - 1 5 SI) "CfTfe 
&fToT\ fit#J (l^fcfc«9?£tfe&9-2 Omg^ffS) 3r#5„ 
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mis ik&yo7 



2 0 



m g 



14 3. 4mg 



/iTO J! 



3 0 



m g 



m g 



0 • 6 m g 



2 0 0 



m g 
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t o i H 



l. -j&5£ (I) 



o=K 




Aft, - (CH 2 ) „- (5£* N n«l~6cD^m^-r) £fcte5£ (II) 



(II) 

(i) A^- (CH 2 ) n --efcD, n^lffcll2T*fc5^ 
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Bit, — n r 6 r 7 RtteTkmm^tMi&mT/^/is&m^, R 7 f±ggi 

{g^T/l^K -COR 8 [5£tf> % R^agMSj&TVl^/U ({It, h y 7^tn 
a^t> b< fi^fi^O^^S*fc{i-NR 9 R 10 R 9 *5j:^R 10 te N P 

li©i/^n7;i/^r;M^t b< fi^f^©7 y — A-^TUSfii&fc b< te^ggl 

oig^isssr^-r 7K * r 9 1 r 1 0 tmwctZ) mmm^ t — it ^ & o ttt 

-OR 11 (^cf. R 1 1 (if MT^^r^, mtKiWi^fitT;^/ 
-OK gi&t> b< f»g^cO{£^T/l/=3r/^/W^-r/K g&t> b < \±i£WM<0 i? 

-SR 12 O^*, R^^iaR^l^ir^&^h 

CH = NR 1 3 (s£<K R 13 ttt Ko^^^fc«gmt> b< tt^fim^'tSaT/^^ 

(i i) A#S- (CH 2 ) n --efei9, n^3~6C0S^-efeS<b#, 
B(i-NR 14 R 15 R 14 43j;t>*R 15 «p-^fc(«^o-c. TkiffJj^ g 

ft'bK ^g^l£^T/l-^f/K U< fi#g^(D^T/K5r-/K gm& 

b< »^g^(D{SmT^dr-/K g$l& b< tt^iiOv'^D7;^;K g^t) b 
<f±^g^cDTy-/K lfttt<(i*tMiiS, -COR 16 R i 
6 ttg$lt> b < te^gm<7}«7V^3VK g$l& b < fWg$l<Z>{g;^TA^~/K 

g^t b< te^g^f£^T/v=>r~/K fit!) t < (i^f i/^ n 7/i-^;K g 
mt> b< fi^g^T y tft!)t< li^©l*fS, gmt> b< te^g 

$!<£>tg;^7V^^r>^ g^t b< W:#g^<DT y — /^^v-^fcfi-NR 17 R 18 

(5£<K R 17 *5j:t>*Ri8^ x ^-tfclil/iot, tKSIJjIwK g$lkb<te#g 
^©«7/^;k g^t b< fi^t^(Ott7^y-;i/, g^t> b< fi^g^cD 
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^-/K b< (i^I^(7)v'^n7/^/K IltK tt#f t©7>J-/K 

^II©->^o7/^/^tt^ SfcJ*R' 20 £ R 2 1 /W^-f- 5 £ — 

r 1 4 £ r 1 5 ^ -mizteoxmmh l < 

-or 22 (ssi^ R 22 f»taR 11 tmm-v&z). 
-ch-nr 24 gec^ R z4 temmR i3 tmm-efoz>) 

( i i i ) a^sS (id -e&s ^ ^ n 

3. r 2 ^-cor 5 c&q^ R 5 ttwmtmmx&z>) x*hzm?k<Dmmmi-£ 
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5. R 5 ^tert -^^/V-Tfe^gf M<D 



3 ^mm,(D^-T i?T y y 



fc Wilful t^rp^ £ ti, 5 i& 0 

7. R 3 ^ t e r t — ^^/^-Cfc-Sff ?k<D%mM 1 ~ 5 JSCDl/v-f tb^fCfS^O^- 

anisic cd ^-r y y rat^t (Dmm^m^wm $ 

10. AtfS- (CH 2 ) n - (5£>K n«ffj|B^[WI^-efc^) T^5lt^C0f£H 



11. 1 ^f-(i2T?fe^|f^<(D: 



12. B^-NR 6 R 7 R^^I^R^^^^HUlEt^ia-Cfe^)) "C 



1 l9Et©^7^7/D ^^^rcfi^cD^S^^J^fF^ 



1 3. 



R 6 tfTkmW^-Ctb £ If M(D 



1 2iIf5<fecO^-Tv ? Ty y 



1 5. R 6 ^ R 7 ^ iff 5 iiJgf i -it/i o Tii L < tt^tt 



16. n #S 3 ~ 6 <D 



i o^is^co^-r^Ty^y vfi^ft: 
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1 7. n&3T*hZ>m>&<D 



1 Oi§&m.<D^Ti?T'SV ^mMWtitz.\-$%:<D 



i 8. b^-nr i4 r 15 oct. R 14 &£TfR is te^ti^nMmtmm-T?hz>) 



19. R 14 ^*i!J^T*fc 



1 8^fS*!c^^T i?T V*V ^m^fc 



2 0. R 15 ^fiIfcL< fi^S^<D^T^dr/UT^fc5f*^(Of'5|g^l 8 
2 1. R 15 ^-COR 16 R^fiffjlB^l^affc^) X~hZ>m?£(Dm 



1 8*fcifil 9 5IEt©f7i?7/y ^BI^fr^fcfi^O^a^^^fF^^tL 



2 2. R 16 ^g^^ u< fi#am<^ 



2 3. R 16 ^- N R 17 R 18 (sS^ R 17 &£TfR 18 te^fo^frffimtmm-?& 
2 4. R 15 ^-SO z R 19 R 19 fifij|E<i:^-Cfc6) 1?&5ff5fc<7> 
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